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EVERY FRIDAY 


ONE SHILLING 
AND SIXPENCE 


Drop tanks holding 660 gallons of fuel give the Hunter F.6 unequalled range in armed reconnaissance. 
With four 30 mm Aden guns the Hunter has the heaviest fixed gun armament of any fighter in the world. 
The Hunter has exceptional load capacity for bombs, rockets and missiles. and with a braking para- 
chute can easily be operated from short runways. 


HAWKER HUNTER 


POWERED BY THE ROLLS-ROYCE AVON 


HAWKER AIRCRAFT LIMITED + KINGSTON-ON-THAMES + ENGLAND + Member of Hawker Siddeley Aviation Division Pye 
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Increasing numbers of modern aircraft incorporate Fork 
Boulton Paul powered flying controls in their design. a& § 
Why is this? Because Boulton Paul Power Controls 
are sensitive, accurate, stable, reliable and safe. Od: >; 
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BOULTON PAUL AIRCRAFT LTD. ; 
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to 2000 °F. 


“The first pressure 
pickup capable of 

continuous operation 
at 60 


to 


GENERAL DESCRIPTION I!n response to customer requests, 
Solartron has introduced a unique pressure transducer, the NT. 4-317, 
which combines high pressure ranges with excellent high temperature 
characteristics. This new transducer provides a vitally needed extension 
to data-gathering techniques by allowing continuous operation at 
600°F, while gauge pressures between 100 and 5000 psi are being 
measured. Applications of the NT. 4-317 are many and varied because 
of its accuracy and highly stable performance in these newly opened 
ranges. The all-welded internal construction enables this transducer 
to function without the need for cooling at temperatures up to 600°F, 
but a special adapter can be supplied to extend the operating range 


Under exclusive licence from Consolidated 
Electrodynamics Corporation, Pasadena, 
California, Solartron is to manufacture and 
market an ever-expanding range of pressure 
transducers, including types ranging from 

| 50@0 psi in gauge, absolute and 
differential models. Further information 


can be obtained from address below. 


Deviations less than + 1.5% of full 
100 psig, 150 psig, 500 psig. 1000 psig, Linearity and Hysteresis: range output. 
Pressure Ranges: 1500 psig, 2500 psig, 3500 psig, and 
5000 psig. 
12 Ke/s for 100 psi, 18 Kc/s for 150 psi, 
20 mV nominal. 18 mV minimum, at and above 20 Kc/s for higher pressure 
Output: pressure ranges. 
fall rated 4 Flat frequency response up to 10%, of 
Natural Frequency: the natural frequency. Frequencies of 
i sinusoidal pressure waves or of tran- 
Excitation: sient pressure shocks applied to trans- 
ducers should not exceed 75°, of the 
natural frequency. 
Bridge Impedance: ral output impedance 350 ohms 
The body and sensing diaphragm of 
als s in contac 
the pressurised media. 
Compensated emperature —65° to + 600° F. oper- 
ge: able from —350° F. + 650° F, 
H without damage. 30 inches of multiple strand 4-con- 
Electrical Connections: ductor cable permanently attached to 
Will not exceed 0.02% of nominal pickup. 
Zero Shift: output/F. over compensated tem- 
perature range. 
Size: §” diameter x 3” length, plus cable. 
Therma! Coefficient of Will not exceed 0.02% of —_ 
output/'F. over com sat tem- 
Sensitivity: ee range. — Weight: 30 gms. ; 38 gms. with cable. 
NOTE: Each individual pickup must pass astringent stated temperatures in the pickup’s operating range; 
inspection procedure. The Certificate of Test includes zero shift with temperature; and bridge-impedence 
sensitivity in millivolts, linearity, and hysteresis at three values. This data is obtained by individual calibration. 


THE SOLARTRON ELECTRONIC GROUP LIMITED, THAMES DITTON, SURREY 
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Accurate data from airborne vehicles... from 
missile and aircraft structures and power plants ... 
from complex weapons and control systems. . . or 
wherever the high-speed acquisition of vast quantities 
of diverse data is an essential requirement, the 
Solartron DataTape Recorder - Reproducer offers 
the ultimate in magnetic tape recording. 


DataTape: 


w Records and reproduces 7 or 14 tracks of information 
on 4” or 1” tape. 


gw Has a system frequency response from 0--100 Ke/s. 


w Has extremely low flutter—even at low tape speeds. 


gm Has interchangeable Analogue, P.D.M. or F.M. 
plug-in amplifiers. 


gm Has exclusive all-metal-surface magnetic heads. 


gw Provides six tape speeds — from 60 to 1{ i.p.s. 


BRIEF SPECIFICATION 


WOW AND FLUTTER Less than 0.1% peak-to-peak, measur- 
ing all components from 0 to 300 cps. 


Analogue 0.5-25 voltsrms.) Input 
F.M. 0.5-25 volts rms. 
P.D.M. 0.5-25 volts rms. | 100k. 


| NORMAL RECORDING 
INPUT LEVEL 


Analogue 2 volts rms. min. 
OUTPUT LEVEL F.M. 2 volts rms. min. 
P.D.M. 2 volts peak-to-peak min. 


Analogue 100 c/s — 100 Kc/s +3 db. 
FREQUENCY RESPONSE F.M. 0— 10 Ke/s +0.5 db. 
P.D.M. 50— 1000 usec +2 usec. 


The Solartron DataTape Recorder-Reproducer is manufactured 
under exclusive licence from Consolidated Electrodynamics 
Corporation, Pasadena, California. 


TELEPHONE: EMBERBROOK 5522, + CABLES: SOLARTRON, THAMES DITTON ~- INTERNATIONAL TELEX: 23842 (SOLARTRON T.DIT.) 
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equipped 
galley 


NO LESS THAN 77 OF THE WORLD'S ee 
AIRLINES USE S&C 


AIRBORNE GALLEY EQUIPMENT 


No-one else, anywhere in the world, supplies 
anything like as much aircraft catering 
equipment as does the G.E.C., indisputably 
the foremost company in this specialised field. 


THE GENERAL ELECTRIC COMPANY LIMITED, MAGNET HOUSE, KINGSWAY, LONDON, wW.C.2. 


camera 
in the 
Sky 


FOR MORE THAN 30 YEARS, 

Charles Sims, Chief Photographer of 

The Aeroplane and one of Britain’s best- 
known pioneers of aerial photography, 
has watched the growth of British Aviation 
from a ringside seat which was more often 
in the air than on the ground. Now in 
Camera in the Sky he recalls with pen and 
pictures some of the crowding memories 
of those eventful years — the historic 
aircraft and the men who flew them, the 
records and the races, the triumphs and 
the tragedies, all the great occasions and 
the colourful personalities of British 
Aviation’s golden era. 


BY CHARLES SIMS 


With a Preface by Air Chief Marshal Sir James Robb, 
G.C.B., K.B.E., D.S.O., D.F.C., A.F.C. 


ILLUSTRATED BY MORE 
than 200 of the author’s 
finest photographs, many 
of them never previously 
published, Camera in the 
Sky is a book to arouse a 
host of memories among 
“old timers” and the 
fascinated interest of a 
younger generation. 


Obtainable from Booksellers 


9} in. x 6} in. 224 pages 200 Illustrations Linson Boards 25s. net or by post 26s. 6d. from- 


TEMPLE PRESS LIMITED Bowling Green Lane, London E.C.1 


; 
| 
| | 
| 
| | 
| 
| 
| 
| 


FEBRUARY 13, 1959 5 THE AEROPLANE 


and now... 


FULLY AUTOMATIC 
Surge-Free Initiation of 
Pressure Control on take-off 


. irrespective of airport altitude and local barometric pressure! 
This has been made possible by the NORMALAIR ‘‘multi-valve’’ control 
system, in which the discharge valves are arranged in parallel instead of 
in series. The operation of this system is virtually automatic, the aircrew 
having to make only two selections on an airport altitude selector in the course 
of a normal flight. 

The fact that the discharge valves also act as safety valves 

and inwards relief valves has resulted in a system weight little more 
than half that of a comparable conventional installation. The use of a large 
number of common components means easier spares provisioning, 
maintenance and overhaul, and reduced requirements of test equipment 


and special tools. 


NORMALAIR YEOVIL ENGLAND 


NORMALAIR (AUSTRALIA) PTY LTD MELBOURNE NORMALAIR (CANADA) LTD TORONTO 
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Black Knight uses Venner Accumulators 


The successful test flight of the British rocket “ Black Knight” brings to 
the forefront the amazing qualities of Venner silver-zinc reaction 
accumulators which were used on this vehicle to power the all-important 
telemetering equipment. 


The lightweight Venner accumulators combine the highest power/weight ratio 
with absolute constancy of voltage, making them ideal for rockets and guided 
test weapons. 


For further details write to Dept. A/A 


VE NNER unirep 


KINGSTON BY-PASS - NEW MALDEN - SURREY - Tel. MALden 2442 
A MEMBER OF THE VENNER GROUP OF COMPANIES 


Compiled by the Staff of ** The Aeroplane” 


1959 Edition 44 in. x 23 in. 75 pp. plus Diary. 55 illustrations 


Rexine edition only available Obtainable 


now at 4s. 3d. net re 
Booksellers 
“ Thermindex” Paints are temperature Postage 6d. each copy or by post 
sensitive compounds which indicate by a from— 
sharp, clear cut change of colour when 
temperature of a surface has attained or 
exceeded a predetermined value. They are TEMPLE PRESS LIMITED - BOWLING GREEN LANE, LONDON, E.C.1 
supplied in the form of paints suitable for 
direct application by brushing or spraying 
to practically any surface and dry quickly 
at room temperature. When the temper- 
ature of the treated surface is then raised, 
the original colour of the pigment changes ; 
sharply at a definite point and the new colour sig — tw 
persists after the surface has cooled down. 3 Ks * PASSENGER & CREW SEATING 


Write Dept. IK/12 for full technical details. UPHOLSTERY & LOOSE 'GQVERS 
FOAM RUBBER & MOULDED HAIR 
FLOOR COVERINGS—TEXTILE EQUIPMENT 
“KARGO-PAK” FREIGHT CONTAINER 


=" | | 
‘JHERMINDEX 


TEMPERATURE INDICATING PAINTS 


CATEX UPHOLSTERY LTD 


36-38 KINGSWAY, LONDON, W.C.2 Tel: HOL 2532 i : 


51 South King St. 6077/9 TELEPHONE: BAYSWATER 6262/5 


Manufactured by Synchetics & Industrial Finishes Led. 
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Inspection, maintenance and 

repair of aircraft is a job for the 
Simon Hydraulic Platform. 

At the touch of a control it moves 


men and tools up, down, across 


or around, reaching any part of 
the fuselage, wings or lofty 
tailplanes within seconds. 

Vital de-icing operations are 
also in the Platform’s work 
schedule, together with general 


airport maintenance jobs. 


Photo by courtesy of 
E.A 


Inspecting a Viscount 
at London Airport : 
one of a fleet of 
40 ft. Hydraulic 
Platforms owned 


by B.E.A. 

= Truck, trailer or lorry 
=> 2 = mounted models are 

ee = available with maximum 

= = | working heights from 

25 fi. to Saft. | 


For details and demonstrations write or telephone : 
SIMON ENGINEERING (Midlands) LTD. & 


QUEEN’S CROSS DUDLEY WORCS. 
HS 333 


Dudley 4661/3 


THE POPULARITY 
of the 
42 META-SOKOL 
sporting and training aircraft 


STEADILY INCREASES 


It is a low wing, cantilever, 


three-seater streamlined 


monoplane of monocoque 


construction, with all-metal 


airframe and a glass canopy 5 ee 


giving an excellent view. 


it is powered by the os 
M 332 / 140 H.P. / engine. : 


Further technical data including ag 
complete offer will be gladly 
supplied by 


OMNIPOL Ltd. 
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The 
Record Breakin 


191 mph. 


Proved the world’s fastest rotorcraft 


Fairey’s Rotodyne vertical take-off airliner has established os FAL Conf on) 
Subject to PAL. Confirmation 
itself as the fastest rotorcraft in the world. On 5th (Saty 
January, 1959, it flew round a 62 mile closed-circuit record 


course at an officially observed average speed of 191 


m.p.h. for a new world convertiplane speed record—at 

cruising power and operational weight. 

This record, almost 50 m.p.h. faster than the correspond- 

ing helicopter record and 30 m.p.h. faster than the 

absolute speed record for helicopters, confirms Fairey’s 10 He 
claim that the true V.T.O. airliner is here, now, for city- 


centre to city-centre journeys, needing no expensive 


airfields, wasting no valuable time. Powered by Napier Eland turbo-props 
THE FAIREY AVIATION COMPANY LIMITED HAYES - MIDDLESEX 


ENGLAND AUSTRALIA CANADA 
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NO BOUNDARIES TO 3-D TRANSPORT 


O more impressive remark has come out of aero- 
nautical circles in the United States than that made 
recently by Mr. T. Keith Glennan when he said: 
. we are working towards the moment when man 
can travel in space at times and to places of his own 
choosing.” Mr. Glennan was speaking on the subject 
“A National Programme for Space Research” at the 
Honours Night dinner of the Institute of the 
Aeronautical Sciences in New York. 

In this country it is extremely difficult to establish 
exactly what is the policy about space research; it is 
certain that no plan has been announced to put anybody 
in space or to produce vehicles capable of carrying men 
through space. In the United States the plans are 
definite and, what is more, a sum of $830 million is 
available for space research and project work in the 
financial year 1960. 

In the United States there is at the highest level a 
National Aeronautics and Space Council of which the 
President himself is chairman. Immediately below this 
is the Advanced Research Projects Agency of the 
Department of Defense and in parallel the compara- 
tively newly organized National Aeronautics and Space 
Administration of which Mr. Glennan is administrator. 
When this was brought into being by the U.S. Space Act 
of 1958 (The Public Law was signed by the President on 
July 29 last) it was given eight specific objectives: these 
may be paraphrased as: (i) to expand knowledge of the 
atmosphere and space; (ii) to improve the performance 
of space vehicles; (iii) to develop and operate space 
vehicles; (iv) to make long-range studies for peaceful 
purposes; (v) to establish U.S. leadership in space; (vi) 
to co-operate with the military services on programmes 
of mutual interest; (vii) to make the peaceful aspects of 
research universally available; (viii) to co-ordinate in 
order to avoid duplication of U.S. effort. 

This makes it quite clear that the United States is 
committed to a planned and co-ordinated effort on a 
national scale to establish and operate space vehicles. 
And from that it is not such a vast step to when “ man 
can travel in space at times and to places of his own 
choosing.” But in the United Kingdom and British 
Commonwealth there is no national plan, no integrated 
national activity nor even a clearly defined end. 

These words are being sent to press before the pub- 
lication of the Defence White Paper, but it is a 
reasonable assumption that there will be no mention 
of the supersonic airliner. Now here is a project of 
which the cost to the nation has been generally assumed 


to be around £100 million. Not so long ago we were 
raising a lone voice in favour of this activity—not least 
because it will require a co-operative effort on the part 
of the industry to bring it to fruition. Slowly the idea 
has gained in popularity. Now there is growing 
impatience for the initiation of action. 

There is understandably a widespread feeling that it 
has taken so long even to get a committee report on a 
project costing £100 million that what can be the use of 
trying to get any support for a programme of space 
research. “ The country just cannot afford it.” At the 
moment nobody has even sat down and worked out a 
Space Programme for the British Commonwealth. Until 
some scheme has been set out it is fatuous to say we 
cannot afford it. Mr. Glennan outlined what such a 
programme might be in the course of his speech. It 
should include: a statement of the objectives to be 
achieved; an estimate of the resources available to us; 
and an outline of the steps to be taken. 

It is, of course, quite clear that the United States and 
the Russians are committed to launching space vehicles 
farther and farther into space. There is also a race to 
be first with a rocket to hit the moon. We think that 
there is some very interesting evidence that in fact the 
Russians did intend to hit the moon with the Lunik; at 
the least they took care to include in the payload of 
the rocket objects which could be regarded as being 
identifiable Russian insignia to mark the nationality of 
the first artifact to alight on the Moon. 

We are hardly likely to catch up with this effort. 
However, there are plenty of brainy people in this 
country who might be very usefully engaged on research 
for constructing satellites in space. This, of course, is 
debatable territory. There is plenty of concentrated 
thinking going on about the military uses of satellites. 
And it is not a long stride from the development of 
ballistic missiles to the launching of satellites. 

No clearly defined boundaries exist between aero- 
planes and missiles and space vehicles. Once man used 
gas balloons to float over the surface of the earth; he 
next found fixed wings could be used with the power 
then available to generate enough lift to carry useful 
loads reasonable distances. Then rotating wings and 
fans were developed to provide the lift, now the 
engineers have got so far that thrust-producing engines 
alone will do the job. In such circumstances we too 
shall find ourselves committed to moving men through 


space. And not so far in the future either! 
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Matters of Moment 


Five Important Awards 


E Cumberbatch Trophy for 1958 has been awarded by the 

Guild of Air Pilots and Navigators to Trans-Australia Air- 
lines. The basis of the award, which was donated by Miss 
Alice Cumberbatch in 1931, is that of promoting reliability in 
civil aviation. From the start of operations, in February, 1945, 
up to June, 1958, T.A.A. completed 984,595 hr. without an 
accident involving death or injury to a passenger. 

The Guild has awarded the Johnston Memorial Trophy for 
1958 to the captains and navigational crews of the Aircraft and 
Armament Experimental Establishment engaged on test and 
evaluation flying of the Dectra navigational system. Their 
names are: H. A. Purvis, D.F.C., A.F.C.; W. Stuart; Wg. Cdr. 
A. H. Gibb; Sqn. Ldr. D. F. H. Grocott; Sqn. Ldr. E. W. Hare; 
Fit. Lt. H. Pope; Fit. Lt. H. Rumble; and Fit. Lt. H. G. Clark. 

The Trophy, which was subscribed for by pilots and 
navigators in memory of San. Ldr. E. L. Johnston, O.B.E., 
A.F.C., co-founder of the Guild, is awarded for the most out- 
standing feat or performance in aerial navigation, for the 
development of principles of air navigation, or for flights 
involving the development of the technology of navigation. 

The Derry and Richards Memorial Medal has been awarded 
to Mr. T. W. Brooke-Smith, chief test pilot of Short Brothers 
and Harland. During the past 10 years Mr. Brooke-Smith has 
been responsible for the test flying in a progressive programme 
of research aircraft directed towards high speed and vertical 
take-off and landing. This award is sponsored by the employees 
of The de Havilland Aircraft Company, and is awarded 
annually by the Guild to a pilot who is not on active service in 
the regular Forces, but professionally engaged in flying for 
testing or development of British aircraft, and whose work has 
been of outstanding value. 

The Guild has awarded the Brackley Memoria! Trophy to the 
Comet and Britannia Flights of B.O.A.C. for their part in the 
development of turbine-powered flight culminating in the intro- 
duction of scheduled passenger services with both turboprop 
and turbojet aircraft over the North Atlantic in 1958. 

This trophy was formerly dedicated to the operation of flying- 
boats. Recently, however, the Guild was obliged to modify 
the terms of the award. It may now be awarded to a person or 
persons for the most outstanding achievement or performance 
in, or in connection with, the operation of flying-boats or 
ground-based aircraft operating over water, but excluding the 
design or construction of aircraft. This is the first occasion on 
which the award has been made under the revised terms. It 
was presented to the Guild by Mrs. F. Brackley, in memory of 
her husband, the late Air Cdre. H. G. Brackley, C.B.E., D.S.O.., 
D.F.C. All four trophies will be presented at a reception to 
be held in London on April 2, 1959. 

The Guild's new Award of Merit, established last year, is to 
go to Mr. E. B. Trubshaw, deputy chief test pilot of Vickers- 
Armstrongs (Aircraft), Ltd., for “ meritorious service ™ to British 
aviation as a test pilot. He has been most concerned with flight 
development of the Valiant and Viscount, and is now one of 
the six test pilots involved in the Vanguard test programme. 


Transatlantic Ballooning 


—— the gallant attempt of the crew of “The 
Small World” to cross the Atlantic in a free balloon did 
not succeed, it seems likely that, spurred on by their experience, 
they will make another attempt in December of next year— 
unless, that is, someone else does not succeed meanwhile. A 
promise of financial support for such a venture has already 
been made, according to Mr. A. Eiloart, the leader of “ The 
Small World's” crew of four. This news was given in London 
last week at a reception in honour of the enterprising quartet— 
held appropriately enough on board H.Q.S. “ Wellington,” the 
home of the Honourable Company of Master Mariners. 

It seems that the somewhat small capacity of 54,000 cu. ft. 
was chosen, instead of the more normal 80,000 cu. ft. used for 
“ sporting ” balloons, because it offered easier height control 
by methods other than valving gas. A trail rope was in fact 
used for height control; initially this weighed 75 Ib., but during 


PRESENTATION.—Mr. E. C. Wheeldon, managing director of 

Westland Aircraft (left) makes a presentation to Mr. P. V. 

Hoare, his assistant since 1951, who has retired after being 

associated with the aircraft industry since 1914. During the 

War Mr. Hoare was assistant director of aircraft production 
at M.A.P. 


the flight the weight was increased to 93 Ib. Without any 
“ development flying ” before the actual take-off, it took some 
while before the technique of using trail rope to maintain a 
steady height was perfected. We gather, however, that once 
the crew had gained some experience with it the system worked 
very well. 

Similarly the auxiliary lifting propellers were used with 
some success. They were not used to the extent envisaged. 
however, and would probably not be chosen for the second- 
attempt balloon—which, Mr. Eiloart said, would almost 
certainly be bigger than “ The Small World.” 

It had been the intention to fly at a height of about 800 ft. 
But in practice it was found that pulling the ballast water up 
by hand to such a height was an exhausting business and the 
actual average height flown was nearer 300-400 ft. 

The end of the aerial part of the trip came rather suddenly 
when the balloon was caught up in a powerful thermal and 
quickly rose to about 4,000 ft. As there was no indication 
that the rate of ascent would decrease or that the balloon 
would not be taken to a very high altitude where oxygen 
(which was not carried) would be needed by the crew, it was 
decided to valve gas and ditch. 

As everyone knows, this was successfully accomplished and 
“The Small World” continued its voyage as a small boat. 
This, itself, was a remarkable achievement, and fully justified 
Colin Mudie’s hopes in the performance of the specially 
designed “ boat-sled * gondola, which gave the crew a steady 
ride for the remaining 1,800 miles of their journey. There 
are proposals, we understand, for the development of this 
gondola into an air-sea rescue lifeboat that could be carried 
and dropped or towed by helicopter. 

Mr. Eiloart tells us that before he can make another attempt 
he will need help in various research fields in order to solve 
some of the outstanding technical problems. He would be 
glad to hear from physicists, chemists and engineers who 
would be prepared to volunteer their services. 
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SX-A7 Named Seacat 

HE Admiralty announced on February 4 that the short-range 

surface-to-air missile under development by Short Bros. 
and Harland, Ltd., is to be known as the Seacat. This missile, 
the Short SX-A7, is a development of the SX-AS5 research 
vehicle. It will replace the 40-mm. Bofors gun which has been 
the standard short-range anti-aircraft weapon of the Royal Navy 
for many years. The missile will deal with aircraft which evade 
defensive fighters and longer-range missiles, and will also 
provide an anti-aircraft armament for small ships. 

Powered by a solid-fuel motor, the Seacat is a small and 
very manceuvrable weapon. News that Shorts had received a 
development contract for this missile was first given in April 
last year. An SX-AS5 research vehicle was first shown publicly 
on the Short stand at the S.B.A.C. Farnborough Display in 
September, 1957. 

It might, perhaps, be noted here that in most missiles to 
date, while the configuration of production versions has been 
generally similar to that of the test vehicle, some differences 
have nearly always been apparent. It seems likely, then, that 
the Seacat proper will differ in some external respects from 
the SX-AS. 

A land-based variant of the Seacat, known as the Tigercat, is 
being developed by Shorts as a private venture. It will be used 
to replace light Army guns. 


Aircraft in Agriculture 
GRICULTURAL uses of aircraft were discussed on 
February 11 at a National Power Farming Conference at 

Harrogate. The main speaker was Mr. R. C. AMSDEN, of the 
Chesterford Park Research Station, who has been concerned 
with the application of sprays and fertilizer by helicopters and 
the development of spray-gear for fixed-wing aircraft. 

He spoke of the increasing use of aerial crop-spraying in 
Britain—at least 100,000 acres of potatoes were sprayed from 
the air in 1958 alone. Among reasons for the rapid growth 
of this branch of agriculture, were the introduction of many 
effective new pesticides and weed killers, the development of 
the helicopter and a supply of suitable surplus aircraft after 
the War. Other factors were the increasing awareness by 
farmers of the damage done to their soil and crops by heavy 
farm equipment and the trend to larger farming units and 
fields. 

Mr. Amsden gave the spraying times taken by three aircraft 
for a 10-acre field which was 220 yd. square, The times 
quoted were for filling the aircraft, for flying in both directions 
between the landing strip and the field, and for 11 spray runs 
and 11 turns. This complete cycle took 21.7 min. with an 
Edgar Percival EP.9, 14.6 min. with a Tiger Moth, and 10.3 min. 


POWER FROM BRITAIN.—The first “pre-production” 

Canadair 540 turboprop transport for the R.C.A.F., powered 

by Napier Elands, made its initial flight on February 2. This 

particular prototype has been converted by Canadair from a 
Convair 440 airframe. 
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ICBM LINE-UP.—An impressive row of Atlas missiles on the 
production assembly line at the Convair (Astronautics) 
Division of General Dynamics Corporation. In the top left- 
hand corner of the photograph, the boost section of the 
missile can be seen pulled back to permit simultaneous 
installation of the booster engines and sustainer rocket. 


with a Hiller 12A helicopter. Contract prices for air spraying 
were usually about 50% higher than for ground spraying. 

Mr. Amsden said that in Britain aerial agriculture was con- 
fined mainly to crop spraying. He foresaw that in future it 
would include more and more fertilizer application, slug baiting, 
seed sowing and haulage jobs in inaccessible places. He 
predicted also a much closer co-operation between aeronautical 
engineers and the agricultural industry. 


Halford Honoured 


HE FIRST Halford Lecture of the Royal Aeronautical 
Society was read before the Society’s Hatfield Branch on 
February 5. It attracted a large audience who heard Mr. John 
L. P. Brodie, engineering director of the de Havilland Engine 
Co., survey the career of Maj. F. B. Halford, chairman and 
technical director of the same company at the time of his 
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death in 1955. Maj. Halford’s fame as an engine designer 
extended over four decades; he designed engines ranging from 
the B.H.P. of the First World War to the Spectre and Gyron 
Junior of today. 

The lecturer was introduced by Sir Arnold Hall, president 
of the R.Ae.S. He paid tribute to Maj. Halford who had been 
a council member of the R.Ae.S. for many years and its 
president in 1952-3. Sir Arnold said that Mr. Brodie had 
worked with Maj. Halford from 1923 until his death and that 
no better person could have been chosen to speak of his career. 

After the lecture a vote of thanks to Mr. Brodie was moved 
by Maj. G. P. Bulman, R.Ae.S. treasurer, who was in charge 
of engine development at the Air Ministry between 1928 and 
1944. As a friend of Maj. Halford for more than 30 years, he 
spoke of his creative genius, his enthusiasm and his courage. 


Sir Raymond Quilter 


Y is with great regret that we announce the death, on 
February 7, of Sir Raymond C. Quilter, who was chairman 
and managing director of the G.Q. Parachute Co. and a Director 
of Folland Aircraft. Sir Raymond, who was 57, had been in 


but his death was an 


indifferent health for some time, 
unexpected blow. 

He began flying privately in 1927, when serving in the 
Grenadier Guards, and in the following year, started to take an 
interest in parachute design. In a characteristic manner, he 
extended his studies to practical parachuting, and made a 
number of descents, including several delayed drops. 

Soon afterwards, in 1932, in collaboration with Mr. J. G. 
Gregory, Sir Raymond formed the G.Q. Parachute Company at 
Woking, where his ideas were given commercial expression. The 
company came into particular prominence during World War II, 
with the design and manufacture of its X-type “ Statichute,” 
which became the standard parachute for the British Airborne 
Forces. Sir Raymond Quilter was Chairman of the Parachute 
Panel, Airborne Forces Committee, and was subsequently 
awarded £27,500 by the Government for his wartime services. 

It is less generally known that as a civilian, he was a skilled 
bomb disposal expert, having formed an amateur unit within 
the G.Q. Parachute Company, and this dangerous pastime was 
one of many which he took up with typical enthusiasm and 
courage. In recent years, he had done much to encourage 
sporting parachuting in Britain, including practical assistance 
with the formation of the British Parachute Club. 


The Defence White Paper 
N February 10 the Ministry of Defence published its 1959 
defence statement, “Progress of the Five-Year Defence 
Plan.” At the same time the 1959/60 Defence Statistics were 
released. The statement is a progress report on the defence 
plan announced in April, 1957, which aims at producing 
“ compact, all-regular forces of the highest quality, armed and 
organized on the most up-to-date lines.” 

The statement mentions new aircraft and missiles under 
development for the Services. These will include “a small 
number of long-distance air freighters capable of carrying 
bulky equipment such as guided missiles and their associated 
radar vehicles."” New missiles include the Seacat for the Navy 
and advanced developments of the Bloodhound and Thunder- 
bird. An advanced new air-to-air missile is also mentioned. 

The White Paper reveals a fighter-bomber réle for the TSR.2 
general-purpose aircraft which is being developed “ for support 
of the Army and for other tactical operations.” It will carry 
nuclear bombs and air-to-air guided missiles. 

An increasing proportion of the British strategic bomber force 
is being equipped with Vulcans and Victors whose performance, 
“in speed and altitude, remains unsurpassed by any bomber 
aircraft in service in any other country.” In addition to the 
growing stock of kiloton bombs, the production of British 
megaton weapons is proceeding steadily. Technical advances 
in the design of nuclear warheads will permit a significant 
increase in their rate of production. 

The Government has reviewed the British ballistic rocket 
programme and decided that Blue Streak is the missile best 
suited to British needs. Thor IRBMs are being deployed by 
the R.A.F. for training purposes; trials in America are going 
well and the U.S. Government expects that this missile will 
soon attain the exacting standards of range and accuracy 
specified for its operational performance. _ 

For air defence the Lightning will be equipped initially with 
the Firestreak air-to-air missile and later with a more advanced 
weapon capable of intercepting the faster aircraft of the future. 
Lightnings will come into service next year. _ s 
Defence of British bomber bases will be increasingly taken 


over by surface-to-air missiles. Bloodhounds are beginning to 
be deployed in an operational réle and a more advanced weapon 
with a higher performance is being developed. 

For the Navy, preliminary work has begun on four County 
class guided-missile ships, and two will be laid down in the near 
future. They will be equipped with the Seaslug, which has 
been shown to be a most effective weapon for long-range inter- 
ceptions of aircraft. In common with other naval vessels they 
will also carry the Seacat missile for close air defence. 

The Wessex all-weather helicopter has been ordered to replace 
the Whirlwind and will become the Navy’s main anti-submarine 
aircraft. Other new Fleet Air Arm aircraft include the Scimitar 
fighter-bomber, now coming into service, and the Sea Vixen all- 
weather fighter which will enter service this year. The N.A.39 
will go into production; it is a “ strike-reconnaissance aircraft 
with high-speed performance at low levels and well suited to 
limited war operations.” 

Deliveries to the Army of the Thunderbird surface-to-air 
missile have now begun and a more advanced version is being 
developed. Other new weapons and equipment are in varying 
stages of development—they include air-transportable anti-tank 
weapons, guns, vehicles and short-range nuclear weapons. 

The overall cost of the defence programme will go up in 
1959/60 from £1,453 to £1,502 million after allowing for 
receipts from Western Germany. 

Inter-service commands are to be set up as soon as practicable 
to embrace British naval, army and air forces in the 
Mediterranean area and the possibility of setting up a unified 
command in the Far East is also being examined. Such a system 
was introduced recently in Aden and is working smoothly. 

Under the heading “ Air Support and Mobility” the White 
Paper indicates that British military air transport will no 
longer play the Cinderella réle of the past. There will be the 
new strategic freighter already mentioned. In addition, 
Britannias will enter service this year, releasing Hastings for use 
as tactical transports. A military version of the Armstrong 
Whitworth Argosy is also to be ordered for dropping paratroops 
as well as for normal movements of troops and stores. For 
shorter range transport, Twin Pioneers are coming into service 
and will be followed later by a limited number of Bristol 192s. 
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| HIGH-SPEED TRAINER-TRANSPORT.—Designed to meet the U.S.A.F.’s UCX requirement, the McDonnell 119 was 
aie rolled out on January 30. This 57-ft.-span prototype has Westinghouse J34 turbojets, but 3,C00-Ib. Pratt & Whitney 
ie JT-12s will be used later. Gross weight is 45,200 |b. with internal fuel for 2,200 st. miles range. 
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General Aviation News 


BLUE STREAK CARRIER.— 
R.A.A.F. C-130 Hercules transports are 
to be employed in carrying guided-missile 


equipment, including Blue Streak 
LRBMs, _ between the U.K. and 
Woomera, Australia. The Australian 


Minister for Air, Mr. Osborne, has stated 
that the R.A.A.F. has begun planning the 
ferry operations. 


MORE further 
contract, valued at $80 million, has been 
given by the U.S. Navy to North 
American Aviation’s Columbus division 
for the A3J Vigilante all-weather attack 
aircraft (two G.E. J79-2 turbojets). 


R.Da.10 TYPE TEST.—A_ combined 
150-hr. U.S.-U.K. civil type test schedule 
has been completed for the Rolls-Royce 
Dart R.Da.10 turboprop at a take-off 
rating of 2,660 e.h.p. (2,400 s.h.p. and 
670 |b. thrust.) Darts have now flown 
more than 6,500,000 hr. in airline service. 
The R.Da.10 has already completed a 
25-hr. flight approval test at a military 
rating of 3,200 s.h.p. with water-methanol 
boosting for take-off. 


POLARIS MISFIRES.—The first test- 
firing of a Polaris IRBM with a produc- 
tion-type solid-fuel engine built by 
Aerojet-General was made on January 19. 
The missile travelled about 60 miles 
towards the target area 800 miles away. 


WEST GERMAN N.A. 39s.—Claudius 
Dornier junior and the technical director 
of Dornier toured the Blackburn factory 
at Brough recently and also visited 
Holme - on - Spalding - Moor aerodrome, 
where N.A. 39s are test-flown. 


TITAN LAUNCHED.—After several 
abortive firing attempts, the first Martin 
Titan ICBM was launched at Cape 


Commercial Aviation Affairs 


AIRLINES WARNED.—Any attempt 
by the airlines of the Common Market 
nations in Europe to monopolize the 
traffic in their area would meet with 
retaliation from the U.S.A. on the trans- 
atlantic routes. This warning was given 
in Washington following the preliminary 
discussions in Brussels between Air 
France, Sabena, K.L.M., Lufthansa and 
Alitalia (reported on page 186). 


MUNICIPAL ELMDON. — Birming- 
ham City Council has authorized its 
Airport Committee to go ahead with plans 
for taking over Elmdon airport. 


SEABOARD AT SHANNON,.--Sea- 
board and Western Airlines plans to 
establish its maintenance base for 
European operation at Shannon, which is 
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BIGGEST ORPHEUS.— 
Features of the Bristol- 
Siddeley Orpheus 
B.Or. 12 are a thrust/ 
weight ratio of 6: 1 and 
a thrust of 6,810 Ib., or 
8,170 Ib. with a simpli- 
fied form of afterburning. 
The B.Or. 12 has recently 
undergone a 24-hr. 
special category endur- 
ance test. 


SEASLUG DEBUT.—First picture of 
an actual Armstrong Whitworth Seaslug 
ship-to-air missile. 


Canaveral on February 6. Titan is a 
two-stage ICBM of more advanced design 
than Atlas; it is intended for launching 
from underground sites. 


VERTIPLANE FLIGHT.— 
First flight tests of the 
Ryan Vertiplane deflected- 
slipstream VTOL aero- 
plane have been made. 
Prior to these, the Verti- 
plane was tested for three 
months in the low-speed 
wind tunnel in the Ames 
Laboratory, Moffett Field. 


LUFTWAFFE SAFETY MOVE.— 
Following the example of the Norwegian 
Government, which is having Martin- 
Baker ejection seats installed in its 
M.D.A.P.-supplied F-86Fs and Ks, and 
RF-84Fs, it is reported from Bonn that 
the German Defence Ministry is to order 
more than 1,000 of these seats from the 
British company, for a cost of about £2 
million. Confirmation of this order 
will result in the installation of Martin- 
Baker Mk.5 ejection seats in the Sabre 5s 
and 6s, F-84Fs and T-33s of the Luftwaffe, 
with a greatly improved safety factor over 
previcus American seats. 


B-70 PRODUCTION.—Three com- 
panies are to assist in the development 
and production of the North American 
B-70 Valkyrie’s wing, responsibility for 
which was given to the Boeing Airplane 
Co. The additional companies are: 
Aeronca Manufacturing Co.; the Rohr 
Aircraft Corpn., and Solar Aircraft. 


Historic Aircraft Register 


T a meeting at the Royal Aero- 
nautical Society. recently, under 
the chairmanship of Mr. Peter G. 
Masefield, M.A., F.R.Ae.S., president- 
elect of the Society, it was agreed to 
compile a register of aircraft of major 
historic importance in Great Britain 
with a view to their preservation. This 
is a step towards creation of a National 
Aeronautical Museum, reference to 
which has been made in these pages in 
the past 
A sub-committee under Air Cdre. 
A. H Wheeler, C.B.E., M.A., 
F.R.Ae.S., trustee of the Shuttleworth 
Collection, has been formed to super- 
vise the preparation of the register. 
The Society appeals to all those who 
possess old aeroplanes or aero-engines, 
or who know where any are, to write 
to the secretary of the committee, Mr. 
A. S. C. Lumsden, at 4 Hamilton 
Place, London, W.1. 


used by all its transatlantic services, in 
addition to those of Aerlinte, operated 
with Seaboard Constellations. The Irish 
department of the Ministry of Commerce 
is to construct a 180 ft. by 160 ft. hangar, 
which will be leased to the airline. 


BOEING FOR T.W.A.—The first 
Boeing 707-120 for T.W.A. was delivered 
from Seattle to Kansas City at the begin- 
ning of this month. T.W.A. will use its 
15 707-120s on U.S. domestic routes only; 
18 707-320s are also on order for inter- 
national operations. 


AMERICAN AIR FREIGHTERS.— 
Ten of American Airlines’ fleet of 
DC-7Bs are to be converted to freighters 
by Douglas Aircraft at a total cost of 
$4,250,000 Modifications include a 


strengthened floor and large cargo doors; 
the first will be available by late summer. 
American already has 10 DC-6A 


freighters in service. 


EAGLE EXTENSION.—Eagle Air- 
ways (Bermuda), Ltd., are introducing a 
weekly service by Viscount between 
Bermuda, Baltimore and Washington. 
The company already operates five 
services a week betwen Bermuda and 
New York and two between Bermuda and 
Montreal. 


NORTH-SOUTH AIRLINES.—A new 
company formed at Yeadon Airport with 
the name North-South Airlines plans to 
operate services with a Heron to Exeter. 
and later to Bournemouth and the Isle of 
Wight 
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CEYLON THREAT.—The Govern- 
ment of Ceylon is reported to be 
considering reducing the number of 


B.O.A.C. services permitted at Colombo 
from four to two or three a week unless 
the U.K. grants traffic rights to Air 
Ceylon at Hong Kong. 


KARACHI RUNWAY.—The USS. 
International Co-operation Admini- 
stration is to finance the design and 
specification of a 10,500 ft. runway at 
Karachi Airport, where the present 07-25 
runway is 7,500 ft. long. 


SWISSAIR RESULT.—During 1958 
Swissair completed 18% more revenue 
ton-miles than in 1957. Capacity offered 
was 21% up and was in fact more than 
the total capacity offered by this company 
in the seven years from 1947 to 1953. Air 
freight during the year increased by 32% 
and passenger traffic by 15%. 


T.C.A. TO AUSTRIA.—On May |! 
Trans-Canada Air Lines will inaugurate 
a weekly Super Constellation service 
between Montreal and Vienna, via 
Dusseldorf and Brussels. 


NOVEMBER MOVEMENTS. — 
Decreases of 5.9%, and 1.4% respectively 
in movements and passengers handled at 


U.K. airports were recorded in Novem- 


ber, 1958, compared with November, 
1957. The decrease was attributed in 
part to fog, which also accounted for 
fluctuations in the normal trend of pas- 
sengers handled at several aerodromes. 
POLISH DECLINE.——In the first nine 
months of 1958, LOT Polish Airlines 
carried only 105,000 passengers, com- 
pared with 190,000 in the same period of 
1957. The decline was almost wholly 
attributable to domestic routes, on which 
fares were increased some time ago. 


U.K.INDIA AGREEMENT. — Dis- 
cussions in Delhi last month concluded 
with agreement between the British and 
Indian governments to extend “ with 
mutually acceptable adjustments” the 
Inter-Governmental Air Services Agree- 
ment between the two countries. Talks 
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CONTINENTAL BOEING.—The first Boeing 707-124 for Continental Airlines was 
rolled out on january 29 ; deliveries will begin in April. 


are in progress between B.O.A.C. and 
Air India International on the possibility 
of commercial pooling of operations, and 
a further inter-governmental meeting will 
be held when these have been concluded. 


TEST TRIO.—Three 
Grumman  Gulfstreams 
(two Rolls-Royce Dart 
turboprops) are now in 
the flight test stage, and 
are seen here in the 
hangar at Grumman's 
Bethpage works on Long 
Island. 


K.L.M. APPOINTMENT.— Mr. E. H. 
van der Beugel will become deputy presi- 
dent-manager of K.L.M. Royal Dutch 
Airlines on January 1, 1960. He recently 
resigned from the Netherlands Govern- 
ment as Under-Secretary of State for 
Foreign Affairs. 


J.AL. TO SEATTLE.—Japan Air 
Lines has recently flown its first proving 
flight by DC-6B between Tokyo and 
Seattle over the Arctic Great Circle route 
via Shemya, Cold Bay, Anchorage, King 
Salmon and Fairbanks. Twice-weekly 
service is planned on this route, using 
DC-6Bs and DC-7Cs. 


B.A.S. BOARD APPOINTMENT.— 
Mr. R. G. Grout has been appointed to 
the board of British Aviation Services, 
Ltd. He is chairman of the General Steam 
Navigation Co.. Ltd.. and deputy chair- 
man of Silver City Airways. 


UNITED RESULT. Provisional 
figures show that United Air Lines 
achieved their highest revenues and net 
earnings in 1958. Contributing to higher 
earnings were the emergency fare increase 
of February, 1958; a revision of fare dis- 
counts; a change in depreciation charges 
and additional traffic because of strikes 
against United's competitors. 
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HINGED TAIL.—The Boeing 738 
proposal to the U.S.A.F. is a troop and 
supply transport variant of the KC-135. 
Most interesting feature, illustrated 
here, is the upwards-hinged rear fuselage. 


COMMANDERS FOR AUSTRALIA. 

The Australian Department of Civil 
Aviation has ordered two Aero Com- 
manders for communications and naviga- 
tion-aids checks, pilot-testing, and search 
and rescue. They are due for delivery 
late in April and will replace Ansons. 
The D.C.A. also has two Fokker Friend- 
ships on order. 


PROVING AND PROTOCOL.—Prime 
Minister Nehru’s V.1.P.-llyushin 
came into Palam Airport, Delhi, on 
January 24, from Agra, in connection 
with the visit of the Duke of 
Edinburgh. In the background is a 
B.O.A.C. Comet 4 passing through on 
a proving flight, and a sister aircraft 
to the one in which Prince Philip 
flew to India. 
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News About People 
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Military Aviation Affairs 


COMBINED EXERCISES. The 
carriers “Victorious,” “Eagle” and 
“ Centaur ” are to join the Home Fleet at 
sea next month for large-scale combined 
exercises. Aircraft of Coastal and 
Bomber Commands will also co-operate 
in the exercises. 


HALL OF FAME.—A portrait of Air 
Marshal Sir Richard Atcherley, a former 
cadet and first post-War Commandant of 
the R.A.F. College, Cranwell, is to be 
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hung in the Halli of Fame at the College. 
The portrait, which is being presented to 
the Air Marshal by Marshal of the 
R.A.F. Sir Dermot Boyle at Headquarters, 
Flying Training Command, on February 
18, will be sent to Cranwell on March 1}. 


R.A.F. KUALA LUMPUR.—The 
R.A.F. is gradually to move out of the 
airfield at Kuala Lumpur, Malaya, which 
it shares with civil aviation. The Head- 
quarters of No. 224 Group is expected 


to go to Singapore and the helicopter 
units will be transferred to R.A.A.F. 
Butterworth. Only Far East Transport 
Wing Valettas employed on_ supply 
dropping will remain at Kuala Lumpur. 


BIGGIN HILL CHANGES.—London 
University Air Squadron has _ been 
transferred from R.A.F. Biggin Hill to 
White Waltham. The R.A.F. ground 
officers’ selection centre at Uxbridge is 
to be moved to Biggin Hill later this year. 


S.B.A.C. PRESS.—Mr. Philip J. R. 
Moyes has been appointed press officer 
of the S.B.A.C., under the head of the 
press and information department, Mr. 
Alexander Johnston. Philip Moyes was 
formerly employed at the Society, and a 
few years ago went to the Bristol com- 
pany’s press office. 


APPOINTMENTS.—Mr. 
Gordon Bennett has been appointed 
special assistant to the Administrator, 
F.A.A. Since 1957 he has been principal 
adviser and assistant in the White House 
to Mr. E. R. Quesada, now the F.A.A. 
Administrator. Brig. Gen. G. S. Cassady 
has been appointed deputy director of 
the F.A.A. Bureau of Air Traffic Manage- 
ment. 


F.A.A. 


MASTER PILOTS’ CERTIFICATES. 

GAPAN has awarded the Master Air 
Pilot Certificate to the following: Capt. 
D. A. Briggs, D.F.C. (B.0.A.C.); Capt. 
J. D. R. Forbes, D.F.C., A.F.C. (B.E.A.); 
Capt. J. L. Heron (B.0.A.C.); and Capt 
P. J. McKeown (B.E.A.). 


DUMBARTON ENGINEER.-— Mr. 
E. G. Seath has joined Blackburn 
(Dumbarton), Ltd., as chief engineer to 
the engineering division. He was formerly 
with Smiths Aircraft Instruments. 


TECHNOGRAPH POST.—Mr. R. J. 
Green has joined Technograph Printed 


Circuits, Ltd., 32 Shaftesbury Avenue, 
London, W.1, as publicity officer and 
personal assistant to the general 
manager. 


JOE LEA.—We regret to record that 
Mr. J. Lea, assistant managing director 
of Avica Equipment, Ltd., died on 
January 15. He joined Avica in 1946 on 
leaving the R.N. and played an important 
part in the development of the company. 


DECCA MANAGER.—Mr. R. J. 
Mitchell, M.B.E., P.Eng., A.M.I.E.E., has 
succeeded Mr. H. G. Hawker (recently 
appointed to the board) as commercial 
manager of the Decca Navigator Co.. 
Ltd. Mr. Mitchell, a Canadian and a 
graduate of the R.A.F. Staff College, has 


Air Marshal Sir 
Raymund Hart, who 
recently retired from 
the R.A.F., has been 


elected director of the 
Radio Industry Council. 


been the company’s Canadian represen- 
tative since 1955 and closely concerned 
with the development of the Decca. 
Navigator System in that country. 


MR. E. CHATTERTON.— Designer of 
the Napier Nomad and Deltic engines, 
Mr. E. Chatterton, has relinquished his 
position as chief engineer of the Piston 
Engine Division of D. Napier and Son, 
Ltd. 


AMERICAN MISSION.—Mr. Henry 
Kremer, chairman and managing director 
of the Microcell Group, and Dr. W. D. 
scott, B.Sc., A.R.CS., F.R.LC. 
who has just joined the Microcell board, 
were due to leave for the U.S.A. last 
week-end; they are to complete arrange- 
ments for the manufacture of certain U.S. 
electronic equipment in the U.K. and 
Microcell products in the U.S.A. 


MEMORIAL PRIZE.—At the third 
annual dance of the Scottish Aviation 
Guild of Apprentices the first award of 
the David McIntyre Memorial Prize was 
made to Mr. David G. Reid as the best 
fifth-year all-round craft apprentice. This 
prize was instituted in memory of the 
company’s former managing director, who 
was killed on December 8, 1957. 


H.A.A. PRESIDENT.— 
Newly elected presi- 
dent of the Helicopter 
Association of America 
is Mr. J. C. Weadock, 
vice-president of 
Chesapeake and Poto- 


mac Airways, Balti- 
more. 
BOEING POST.—Appointed special 


assistant to Mr. A. M. Gonnella, 
manager of the pilotless aircraft division 
of the Boeing Airplane Co., is Mr. W. M. 
Shultz. 


MARCONI APPOINTMENT.— Vice- 
Admiral Sir John Eaton, K.B.E., C.B., 
D.S.O., D.S.C., R.N. (Retd.), has joined 
the Marconi research and development 
laboratories at Great Baddow, Essex, as 
chief of administration, responsible to the 
chief of research, Dr. E. Eastwood, Ph.D., 
M.Sc., M.LE.E. 


ELLIOTT MOVE.—M1r. J. E. Pateman, 
A.M.LE.E.., joint assistant general 
manager (guided flight) of Elliott 


Brothers (London), Ltd., has moved from 
Borehamwood to the company’s Roches- 
ter factory. 
comprises the 
components 
divisions. 


The guided-flight group 
guided-weapons, servo 


and __inertial-navigational 


AIRCRAFT EMPLOYMENT.— 
Figures published by the Ministry of 
Labour show that in November last 


246,000 men and women were employed 
in “the manufacture and repair of air- 


craft.” This figure compares with 258,400 
for November, 1957, and 264,500 in 
November, 1956. 


AMERICAN APPOINTMENT.—Mr. 
F. C. Wiser has been elected vice- 
president of operations for American Air- 
lines which he joined two years ago as an 
assistant vice-president in the same 
department 


A.W.A. PILOT.—New 
test pilot for Sir W. G. 
Armstrong Whitworth 
Aircraft, Ltd. is Mr. 
Cc. W. (George) 
Simpson who has been 
with the R.A.F. at 
Boscombe Down. 


AIRCRAFT-ELECTRICAL SALES.— 
Mr. E. W. Webb, A.M.1.E.E., has “joined 
Smart and Brown (Machine Tools), Ltd., 
of 25 Manchester Square, London, W.1, 
as sales manager of the aircraft and 
electrical division. He was formerly 
sales manager of the aviation division of 
Elliott Bros. (London), Ltd. 


SALES MANAGER. — Sgn. Ldr. 
W. F. G. Withers, M.B.E., R.A.F. (retd.), 
has been appointed general sales manager 
of Aero Controls, Ltd., designers and 
manufacturers of control and _ allied 
equipment, of Northampton. 


AIRLINE APPOINTMENT. — Mr. 
Harry B. Dalgaard has joined American 
Airlines as regional director of sales for 
Europe, Africa and the Middle East. Mr. 
Dalgaard, who was previously with 
P.A.A., succeeds Mr. Byron Rogers and 
will be based in London. 


PEOPLE AT BOEING.—Dr. Herbert 
G. Shepler has joined the Boeing Air- 
plane Co.’s pilotless aircraft division, to 
direct the human factors group 
associated with the development of the 
Dyna-Soar piloted boost glide vehicle 
project. He was formerly director of the 


U.S.N. Aviation Medicine Acceleration 
Laboratory. Within the division a new 
weapon-system organization, under 


George Snyder, has been created; Robert 
H. Jewett has been elevated to “ senior 
management level ” under Lysle A. Wood, 
Boeing vice-president and general 
manager of the division; and Robert 
Plath is appointed chief engineer. 
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The 707 in the News 


No unnaturally, with an important aircraft newly in service, 
recent technical and other troubles for the Boeing 707 
have received a good deal of attention in the newspapers. The 
first trouble concerned a hairline crack discovered during inspec- 
tion, and the second—more prospectively serious as indicating 
the kind of thing that can happen to modern aircraft-——concerned 
the effects of a failure in the automatic pilot system. 

The crack was found in secondary structure near the wing 
root—actually in a splice-plate which had been replaced by 
three separate plates in all aircraft after the first few from the 
line and which was due to be replaced on the three initial 
aircraft as they came in for inspection during service. The 
cracks are reported to have occurred because the members 
making up the wing-centre section joint suffered from an 
accumulation of manufacturing tolerances. * Light-alloy plates 
are now being used instead of the steel originally specified. 

The in-flight incident—which might well have ended in an 
unexplained catastrophe—occurred during a Paris-New York 
flight on the night of February 3. When about 500 miles east 
of Gander a fault developed in a fore-and-aft trimming com- 
ponent in the autopilot system. This run-away caused the 
aircraft to go into a dive (with consequent negative g for the 
occupants) during which considerable height was lost before 
the pull-out at 6,000 ft. During the descent high-speed buffeting 
was experienced as the Mach limitation was exceeded. After 
recovery the 707 was flown manually to Gander, where 
passengers were transferred to another aircraft. 


More Cheap-fare Applications 


OT unexpectedly, the pioneers of Colonial Coach Class 
services, Hunting-Clan Air Transport and Airwork, have 
applied to the Air Transport Advisory Council for permission 
to operate very-low-fare services on certain cabotage routes. 
These applications follow those by Eagle Aviation (see THE 
AEROPLANE of December 19 and 26, 1958, and January 30 this 
year, p. 119) and are of comparable pattern. The word 
“ follow ” is, perhaps, misused in this case because Hunting and 
Airwork have made applications in the past for individual 
services at lower fares to colonial destinations, but these have 
been refused. 

The Hunting/Airwork applications are for services from 
London to Nairobi (£100 return), Aden (£107), Salisbury (£145), 
Lagos, Nigeria (£95), Hong Kong (£245), Singapore (£199), 
Kingston, Jamaica (£150) and Trinidad (£165). 

Traffic rights are requested at Malta, Aden and Entebbe on 
the Nairobi service (initially twice weekly); at Malta on the 
Aden service (fortnightly); at Malta, Ndola and Lusaka on 
the Salisbury service (weekly); at Kano on the Lagos service 
(fortnightly); at Nassau, Bahamas, and Montego Bay on the 
Kingston service (fortnightly); and at Antigua and/or Barbados 
on the Trinidad service (fortnightly). All but Gibraltar and 
Cyprus among the Eagle traffic points are, therefore, included 
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in the Hunting/Airwork applications, which also take in 
Salisbury and Hong Kong. 

The proposed fares are virtually the same as those proposed 
by Eagle and the differences between the new and previous fares 
may be shown by using those for the London-Nairobi servicé 
as yardsticks. The new return fares are £100 (Hunting; 
Airwork) and £101 (Eagle), by comparison with £199 16s. for the 
current Hunting/Airwork coach services and £234 for the 
B.O.A.C. tourist services. 

The aircraft to be used by Hunting/Airwork, if the applica- 
tions are approved, are Britannia 317s and DC-6As. The 
Hunting-Clan group have two of each of these types in service. 

Last week’s Hunting/Airwork announcement of the applica- 
tions was singularly, if not surprisingly, realistic in tenor. The 
impression given was that, judging from previous experience. 
the Government were unlikely to permit such low fares, the 
use of long-haul aircraft, or reasonable schedules based on 
traffic demands, but that, if Government policy changed, they 
should, as the originators of Colonial Coach Class services 
and as previous applicants for rights on all other routes in 
the list, be given preference. 


Market Growth Continues 


T the end of its first month of operation, Aircraft 

Exchange, Inc., reports steady progress, with expanding 
offers in the lower-priced aircraft categories, and preliminary 
negotiations beginning in connection with some of the quota- 
tions received so far. 

Some members who were, not unnaturally, waiting for a 
trial period of exchange operations before submitting quota- 
tions, are now starting to take an active part, reports Mr. 
Robert Helliesen, president of the Exchange. One feature of 
the activities to date has been the number of new members 
who are interested primarily in financing aircraft purchases. 

Offers of funds have come from as far as the Orient and 
include such varied categories of high and low risk capital as 
factors, finance companies, leasing companies, individual 
merchant banks, merchant banking syndicates, banking families, 
investment banks, shipping interests and commercial banks. 
Increasing representation from the sterling area is noted among 
the newest members, including governmental bodies and 
insurance syndicates. 

The fifth Market Report, published on February 5, shows 14 
different types of aircraft on offer, with the C-46 Commando, 
DC-3 and DC-4 most strongly represented. Bids are recorded 
for Convair 240, 340, and 440, C-46, C-47 and DC-3, DC-4, 
DC-6A, C-82 Packet and L-1049G. 


B.0.A.C. Loss in Bahamas 


N the past two years Bahamas Airways has been losing money 

at the rate of about £70,000 a year, according to B.O.A.C. 
This is given as one of the reasons for the Corporation’s 
decision to reduce its holding in the Bahamas company from 
100% to 20%. B.O.A.C. Associated Companies (formed in 
September, 1957, to look after the Corporation's interests in 
subsidiary and associated companies) also concluded that the 
services operated by Bahamas Airways did not form an integral 
part of B.O.A.C.’s trunk route network. 

The sale of 80% of the shares in Bahamas Airways to Mr. 
Eric Rylands and Mr. David Brown (as recorded in THE 
AEROPLANE, November 28, 1958, p. 782) was made subject to 
an assurance that the feeder-line value of the company to 
B.O.A.C. would be preserved. 


VANGUARD  INTEREST.—Col. A. Soriano, president of 
Philippine Air Lines, is one of the first airline executives to 
“see the Vickers Vanguard since flight trials began. He visited 
Wisley on February 5 and is seen here (extreme right) with 
(|. to r.) Mr. J. B. Armstrong and Mr. R. C. Handasyde of 
Vickers-Armstrongs and Mr. C. Waterbury, P.A.L. London 
representative. In the background is a Twin Pioneer flown 
down to Wisley for the occasion; P.A.L. have ordered five 
of this type. 
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now we’ve increased 


the payload 


and range, too 


Since the original Viscount 810 design, both its payload and range have been increased. That means even 
higher density operation and, of course, lower operating costs. The graph speaks for itself. The results are 
even more impressive. Seat-mile costs can be reduced by more than 10°, on all stages. On long haul the 


saving is up to 23°,. In terms of earning power this gives an increase of 15% to 30°, according to range. 


The new Payload and Range details 


* Take-off weight now 72,500 Ib (up 5,000 Ib) 

* Landing weight up by 2,000 Ib. zero fuel weight 
and payload increased by 3,000 Ib 

* Maximum-payload range increased from 800 to 
over 1,200 miles 


Plus 

* 365 m.p.h. cruising speed. When re-engined 
with more powerful Darts, 400 m.p.h. 

* Backed by Vickers / Rolls-Royce jet-prop ex- 
perience of over 300 Viscounts in service with 
40 airlines 

* Viscount 810 is already in service with or on 
order for Continental Air Lines, Lufthansa, 
South African Airways, Ansett-A.N.A., 
Airwork, Cubana, Hunting-Clan, Pakistan 
International Airlines, T.A.A. and V.A.S.P. 


PAYLOAD & CATERING POUNDS 
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C0 NTROL — through Letdown — Touchdown — Slowdown 


STRICT CONTROL is vital at every stage of every landing. From touchdown 
to being safely parked, control depends entirely upon the pilot, his tyres, 
his wheels and his braking system. 

Leading aircraft manufacturers and world airlines take no chances 

when they provide pilots with Goodyear tyres, wheel and brake equipment 
—its reliability has been proved in service the world over. 

The Goodyear Tyre & Rubber Co. (G.B.) Ltd., Wolverhampton, 

Airline Service Division: Room 2194, S.E. Face Building 

Central Area, London Airport. Skyport 1133 
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Eastwards 
by Comet 


In this article JOHN FRICKER, who has been on a 
Comet 4 proving flight to Tokyo, describes route 
training methods and operating features of the 


Comet. Last week he outlined the plans for the 
Comet 4 services and in his next article he will 
describe let-down, navigation and _ flight-planning 


methods. 


B ie RE was never much question that few additional 

operating problems would be presented by the replacement, 
starting on April 1, of the B.Q.A.C. turboprop services to the 
Far East by those with the Comet 4, and this has been confirmed 
by the successful conclusion of the first proving flight on 
February 3. To the substantial backlog of experience from 
Comet | operations over that route had been added a continuous 
programme of experimental flights by both B.O.A.C. and de 
Havillands, culminating in the six proving flights which are 
being made prior to the start of the schedules 

These will be completed by March 31, by which time some 
24 crews will have become route-qualified to the Far East on 
the Comet 4. Most of the crews are already familiar with the 
route, from Argonaut experience, and this process is further 
simplified by the fact that, unlike the bigger jet aircraft being 
introduced later this year, the Comet has no _ operating 
limitations at any of the main or diversion airfields along the 
route. 

From a personal view of the first of the Comet proving 
flights to Tokyo it seemed apparent that the principal problems 
boil down to the eternal fundamentals of politics and 
topography. The former, which are beyond the scope of any 
airline planning, necessitate the rather circuitous route from 
London to Tokyo via Turkey, Iran, India and Indo-China, but 
the latter can be circumvented—as will be described later in the 
case of Hong Kong. The more roundabout route, however, 
offers the considerable advantage of passing through the main 
passenger transit points of the Middle and Far East, with 
increased load-factors to fill the larger number of seats resulting 
from more rapid services at a higher frequency. 

For training purposes the proving flights are calling at every 
airfield to be used by the various Comet services, so that the 
stage-lengths are shorter in some cases than will be covered 
on the flight schedules. From London, the outward route is via 
Zurich, Istanbul, Teheran, Delhi, Calcutta, Rangoon, Bangkok 
and Hong Kong, while the return flight deviates south to Singa- 
pore and Colombo, before continuing through Bombay, Karachi, 
Bahrain, Baghdad, Beirut, Rome, Frankfurt and so back to 
London. 

This cavers some of the alternates along the route, but 
additional local flights are also being made from Tokyo, Hong 
Kong and Singapore to take in the primary diversion airfields 
(respectively Misawa, Tainan and Kuala Lumpur) which would 
not otherwise be included. Except on the first proving flight 
local demonstration trips are also being made from various 
points along the route. 

So much for the general plan for these introductory flights. 
How they work in practice was well illustrated by the first on 
which I flew, with its informative mixture of snags and successes, 
Overall command of the third Comet 4, G-APDC, was in the 
hands of Capt. R. C. Alabaster, Flight Captain, B.O.A.C. Comet 
Fleet, whose operating crew included First Officer J. A. Kay, 
Nav. Officer A. G. Lacy, Eng. Officers J. H. Kingston and F. T. 
Durbin, and Signals Officer R. A. Clisby. Qualifying captains, 
each accompanied by his first officer, engineer and nav. officer, 
comprised Capts. Arthur, Beauchamp, Jones and Payne, while 
the cabin personnel brought the total of operating and super- 
numerary crew members to 35. 

With technical and other observers as passengers, about 52 
of G-APDC’s 63 seats (20 first-class, 43 tourist) were occupied 
and, with a 2,777-lb. load of engineering spares in the freight 
hold, a fairly representative operating weight was achieved. On 
the several short sectors of the Far East route. however, the 
maximum permissible landing weight became the governing 
factor in determining the fuel load to be carried, so that the 
Comet would arrive at its destination somewhere within the 
region of the authorized 116,000 Ib. for landing. allowing extra 
fuel for practice let-downs. 

Apart from landing-weight limitations and supplies for 
possible diversions, fuel requirements are planned on less 


Photograph copyright The Aeroplane 
Soon to become a familiar sensation to passengers on the 
B.O.A.C. Far Eastern route, the extraordinarily steep climb 
of the Comet 4 is typified in this photograph. On this 
occasion, the Comet was climbing away from Manila at a gross 


weight of 132,307 Ib. with a ground temperature of 80'F. 


obvious factors. In the knife-edge economics of airline opera- 
tions, and with maximum loads of almost 9,000 Imp. gal. per 
Comet, fuel costs are very important. These vary considerably 
from place to place and, by avoiding refuelling in expensive 
areas, while taking on more, within the landing-weight limita- 
tion, at cheaper fuelling points, a wily captain can save as much 
as £100 on certain sectors—or the equivalent of another 
passenger. 

Whatever the fuel load, one constant characteristic of the 
Comet which is particularly apparent to the passenger is its 
extraordinary take-off performance. With an average take-off 
time of 26-30 sec., regardless of fuel load or ambient temperature 
on the Far East route, the Comet accelerated off the ground 
with a never-failing exhilaration, but the initial climb-away 
at an angle of about 35° is even more exciting. This feeling 
of virtual VTOL is maintained up to about 900 ft., when power 
is reduced from the take-off setting, and is certainly unrivalled 
by any other transport aircraft in service. 

Although the Comet 4, with its 10,500-lb. Avon R.A. 24s has 
more than double the thrust of the original Comet 1, the gross 
weight has been increased from 105,000 to 158,000 lb. There 
has, however, been a useful increase in wing area, from 2,027 
to 2,121 sq. ft. as one realizes when noticing that the 
characteristic “ sabre curve” of the Comet 1’s trailing edge has 
been filled in by the revised straight outline. 

The power excess and low wing-loading which make them- 
selves so evident on take-off not only enable the Comet to 
use all the existing airfields along the route without extension 
but have the secondary virtue of reducing the “ outside ” noise 
level because of the height gained by the time the airfield 
boundary has been crossed. The only limitations applied 
to the Comet because of noise on the Far East route are at 
Rome, between 14.00 and 18.00 hrs., although on the North 
Atlantic run, the aircraft is prohibited from using certain run- 
ways at New York after 22.00 hrs. 

While there are no common problems in operating the Comet 
along the Far East sectors, each of these has its own peculiari- 
ties. At the European end there is a profusion, if not an 
excess, of navigational aids and facilities, but the density of 
traffic, particularly with military jet movements and air exercises, 
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COMER 4 


causes some difficulty in securing optimum route and height 


allocations. In general the air traffic control authorities are 
not yet used to jet transport requirements; flight-planning 
in terms of Mach numbers instead of T.A.S. is new to them 
and the operators concerned are suggesting a network of straight 
jet routes to many European countries. 

On the Far Eastern sectors there tends to be far fewer navi- 
gational facilities, but, at the moment, planning for the entire 
route is dependent on flying in and out of Hong Kong during 
the hours of daylight. As there are no night-stops on the 
schedule, departure time from London is directly governed by 
the daylight requirements in Hong Kong, allowing for the 
estimated flight-time from London, plus the scheduled refuelling 
stops of 45 min. or one hour en route. 

As slip crews are not used on the proving trips, flight-time 
restrictions on the personnel necessitate frequent night stops, 
so that the Hong Kong sector is not decisive for the initial 
schedule. This was just as well in the case of our departure 
when, after weeks of trouble-free operation over the North 
Atlantic, G-APDC exhibited symptoms of air in the fuel lines. 
It was not until after midday that we were able to take off 
from London Airport, at the third attempt, after a delay of 
about three hours, for the flight to Ziirich. 

With a sector distance of only 450 nautical miles, 21,700 kg. 
of fuel (all weights are measured metrically for flight planning) 
were carried, of which 2,300 kg., plus holding fuel, were 
specifically for diversion either back to Le Bourget after a 
let-down and prolonged orbit, or on to Milan. This was a 


fairly typical amount of diversionary fuel for most of the 
sect’, s——-except the tricky legs around Hong Kong, when it 
was almost doubled. 


The take-off weight from London was 62,420 kg. (137,568 Ib.) 
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The first Comet 4 to visit 

Japan arrived at Haneda 

Airport, Tokyo, on January 

30, on the initial proving 

flight for the Far Eastern 
route. 
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and this directly governed the selected cruising height (air 
traffic control permitting). With its lower-powered Ghosts the 
Comet | was limited to a fixed cruising setting, but the power 
excess of the Mk. 4 gives much greater flexibility. After the 
necessary height and speed for cruise-climb have been read 
off for the take-off weight, the desired power setting is indi- 
cated by the performance graphs, according to the outside air 
temperature. In the Comet 4 cruising power varies between 
about 6,000 and 7,550 r.p.m., with averages of some 6,900 r.p.m. 
over the cold North Atlantic, and about 7,200 r.p.m. on the 
Far East route. 

On the European legs the cruise-climb at M=0.73 gave a 
T.A.S. of about 410 knots (472 m.p.h.) at the usual moderate 
operating altitudes of 34,500-38,500 ft. achieved on the short 
sectors. Ziirich, for example, was reached in only | hr. 15 min. 
from take-off, but, as with every sector, the total airborne time 
was extended by a repetition of the let-down to the airfield 
to give another captain the opportunity to familiarize himself 
with the pattern. 

As aircraft commander, Capt. Alabaster remained in the 
right-hand seat throughout the let-downs, which were made 
at each airfield by two different captains, each with his first 
officer in the jump-seat between the pilots, and another captain 
observing from the navigator’s desk. The normal operating 
crew of the Comet is four (two pilots, navigator and engineer), 
so the flight deck on the let-downs rather resembled the Central 
Line in the rush hour. 

Occupying the left-hand seat in rotation, and landing from 
the second let-down, each captain is responsible for seven or 
eight sectors on a proving flight and is able to observe about 
the same number. 

(To be continued) 


More Co-operation in Europe ? 


URING the past six weeks “ chairman-level™ discussions 

have, it is reported, been proceeding in Brussels and Paris 
between the five principal airlines of the six European Common 
Market countries. These are Air France, Sabena, K.L.M.., 
Lufthansa and Alitalia, and the talks have concerned possible 
plans for greater co-operation in matters such as the staggering 
and pooling of services in order to avoid unnecessary com- 
petition and the strengthening of their organizations to meet 
competition from other operators. 

The talks are, it is understood, likely to continue for some 
time, and it remains to be seen whether an eventual plan will 
include co-operation in the purchase and operation of fleets 
and in the pooling of engineering facilities. Arrangements of 
this kind have been completed recently between S.A.S. and 
Swissair (see THe AeropLaNe of October 17, 1958) and between 
Pan American and National Airlines (see THe AEROPLANE of 
September 26, 1958). 

Nobody in this country appears to know very much about 
the trends of the talks, or about their likely outcome. So 
far as the U.K. is concerned, B.E.A. should remain in a strong 
position while its fleet is sufficiently competitive to attract the 
passengers. In 1957-58 B.E.A.’s share of normal scheduled 
traffic on its routes was 58%. 

It might be thought that, in these hard times, the primary 
need for such a consortium would be among the smaller 
national airlines. Apparently this so-called “ Europe-Air ” was 
not started as a specifically Common Market project, but as 
one in which several of these smaller airlines were to be 


included. Their need for co-operation, in terms of fleet purchase 
and use of engineering facilities, is, one would think, far greater 
than that of the giants when it comes to successful competition 
in an era in which essential new equipment is becoming so very 
expensive to buy and to operate. 


The La Guardia Tragedy 
HE accident near La Guardia Airport, New York, just before 
midnight on February 3, was all the more unfortunate 
because, though the cause may turn out to be one which could 
have applied to any aeroplane, it happened to the Lockheed 
Electra so soon after it had entered service with American 
Airlines. 

The Electra, on a flight from Chicago, was making an 
approach to runway 22 at La Guardia when it crashed into a 
channel of the East River where it flows to join Long Island 
Sound near Rikers Island. The weather at the time was poor, 
but above normal minima with a ceiling of 300-400 ft. and 
visibility of about two miles. The approach from the north-east 
to La Guardia’s instrument runway (04/22) is the reciprocal of 
that designed for use on instruments and has no approach 
lighting or Ls glidepath facilities, but has the localizer’s back- 
beam. The aircraft was not, apparently, being monitored by 
GCA. 

Of the crew of five and 68 passengers only eight survived, 
including the first officer, the flight engineer and a stewardess, 
who were saved by the prompt action of the skipper of a tug 
which was passing nearby. 
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Operating the Supersonic Transport 


Passenger and flight-deck impressions of a 3}-hour 
flight from Paris to New York in Boeing’s Mach-3 
airliner of the 1970s 


N one of the most interesting papers presented at last month's 

1.A.S. discussion on supersonic transports, Mr. M. L. 
Rennell, chief engineer of Boeing’s Transport Division, 
described a typical flight in a Mach 3 transport. The flight 
described takes off from Orly at 11.00 hrs., giving a local arrival 
time at Idlewild of 07.30 hrs. The supersonic transport will be 
able to load, taxi-out and take-off in much the same manner 
as the subsonic jet. Near-capacity loads of about 150 pas- 
sengers are carried, recalling “the large impact on air travel 
caused by the subsonic jets back in the late ‘50s.” 

Flight Planning.—The optimum flight plan from the long- 
range cruise standpoint would require a climb to 65.000 ft. 
followed by a climbing cruise as fuel is consumed, reaching an 
altitude of 75,000 ft. just prior to descent. However, at the 
request of air traffic control the plan approximates the optimum 
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Flight profile of the Paris—New York service described here. 


cruise path by two constant-altitude segments, using an altitude 
of 68.000 ft. initially and 72,000 ft. for the second half of the 
cruise. The fuel load has to be increased by 0.8 of the 
take-off weight to cover this “ step-cruise ” operation. 

Climbing along the path for minimum fuel consumption, the 
aircraft would reach sonic velocity at 20,000 ft. about halfway 
to the coast of France, and the sonic boom heard on the ground 
would be objectionable over a considerable area. The climb- 
path will therefore be selected to reach sonic velocity over the 
English Channel, and the aircraft will be at 30,000 ft. when this 
velocity is attained; the intensity of the “ boom,” therefore, will 
be substantially reduced. Fuel loading has to be increased by 
0.4% for this off-optimum climb path. 

Headwinds at cruising altitude are reported to be 50 knots, 
somewhat lower than the winds at the cruising altitudes for the 
subsonic jets. A 50-knot wind is fairly typical of winter 
weather at 60,000 to 80,000 ft. The effect of wind is quite small 
for an aircraft of this type because of the short mission time. 
In this case the dispatcher has increased the fuel load by 0.7 
to allow for headwinds, which prolong the trip time by only 
three minutes. 

Reserve fuel requirements are based on C.A.R. Regulation 
SR-427. effective October, 1958. and provide sufficient fuel to 
fly an additional 10% of the normal trip time, plus diversion 
to the most distant alternate, plus 30 minutes’ holding at 1,500 ft 
above the alternate. The alternate for this flight is Washington, 
D.C., and the reserve fuel required is about 8°, of the take-off 
weight (compared with 54% for current subsonic jet transports). 

Other possibilities to be taken into account are emergencies 
such as a cabin decompression, which would force the aircraft 
to descend to an altitude of, say, 15,000 ft., where the cruise 
would be continued at a subsonic speed. If such a failure 
occurs more than 1,400 miles from the point of origin, with 8 
reserve fuel, the aircraft cannot return to take-off point, and 
unless it has reached the 2,100-mile mark it will not have 
sufficient fuel to complete the trip. 

However, should decompression occur halfway between Paris 
and New York the aircraft would still have a 1.100-nautical-mile 
range capability, sufficient to reach alternates such as Gander 
or Goose Bay. A similar situation exists with two engines 
failed. 


It appears that on some over-ocean flights, such as San 
Francisco to Honolulu, where no en route alternates exist, flight 
emergencies will become critical for determining reserve fuel. 

Automatic Controls.—Up to this point, the crew has 
encountered no problems different from those they experienced 
back in the 1950s. But, after take-off, they will experience a 
greatly compressed time in which to accomplish their jobs. 

Designers and operators, therefore, are going to have to 
decide which jobs to give to the crews of supersonic transports 
and which to delegate to automatic devices. Greatest use can 
be made of the pilot’s analytical ability, memory and experience 
when he is used to monitor the general situation. The complete 
use of automatic controls must be approached with caution, 
however, and the, pilot must be left with acceptable means of 
taking over and of practicing during regular airline operation. 

The supersonic transport will undoubtedly have more 
automatic controls. However, it is believed that back-up manual 
controls, which meet the requirements for pilot proficiency, can 
and will be developed. Past experience must not be discarded 
by statements that a new era of control automaticity will 
accompany the advent of the supersonic transport. 

Take-off and Climb.—Take-off clearance is obtained prior to 
engine start. Take-off ground run is comparable to that of the 
subsonic jets, but somewhat greater due to the higher thrust- 
to-weight ratio of the supersonic airplane (0.35 as compared to 
0.20 for the Boeing 707). 

Long-range radar in the Paris air traffic control area will 
monitor the climb-out. The danger of collision with an intruder 
in the climb-out corridor is virtually eliminated because all 
aircraft will be required by law to maintain an illuminating 
radar beacon. The flight crew now have area surveillance in the 
cockpit as well as direct communication with the atc long-range 
surveillance radar. 

The pilot may elect to accomplish his climb by pre- 
programmed tape operating through the autopilot. Time to 
climb to the initial cruise altitude of 68,000 ft. and to accelerate 
to Mach 3 is about 15 minutes. In order not to exceed the cabin 
differential-pressure limit of 10.5 p.s.i., the cabin altitude is 
increased at a rate of about 500 ft./min. During the climb and 
acceleration the relative slant of the cabin floor is about 12°. 

En Route.—The constant-altitude, constant-Mach-number 
cruise is easily handled by the autopilot. The pilot monitors 
cruise conditions and fuel consumption and, when the aircraft 
reaches the halfway check point. he initiates the climb to the 
second segment altitude. 

Navigation equipment includes the best of that available on 
the subsonic jets, plus digital computers which avoid the 
necessity of the pilot solving a mathematical problem to arrive 
at his position, which is changing by about 30 miles each 
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Present position is automatically reported in code to 
recording equipment on the ground. Only occasionally is it 
necessary to use vocal radio contacts. All ground-to-air mes- 
sages are received on the airborne radio-teletype, virtually 
eliminating the need for the pilots to take notes. 

Of the emergencies with which the crew might have to 
contend, high-altitude decompression, as already noted, would 
require a rapid decrease in altitude to normal breathing levels. 
Pressurization of the cabin during descent would be 
accomplished by ram-air cooled with water spray. Oxygen 
service would be provided in addition to the ram pressurization. 

During the cruise, collision avoidance will be partially 
achieved by flight-plan separation. The high altitude at which 
the supersonic jet cruises will keep it above other types. As a 
further protection against other supersonic aircraft an infra-red 
detector would be of use at the high cruise altitude, or a 
complete collision avoidance system such as that on which 
Boeing has been working for two years. 

Terminal Clearance.—At 700-800 miles out from destination 
the pilot will turn his attention to the terminal traffic and landing 
clearance problem. The pilot is faced with two possibilities 
in the terminal area which may alter his flight plan: re-routing 
to an alternate, or delays due to traffic or runway congestion. 

The normal descent path is illustrated on the previous page. 
Fuel required to go to the alternate increases rapidly if re-routing 
is delayed until the descent has begun, so speedy atc approval 
Or revised instructions are essential. Two descent paths could 
be used for programmed delays due to terminal congestion— 
“ race-track " orbiting on the normal descent path, or earlier 
descent to a lower altitude followed by a subsonic cruise. 

Before descending, the pilot will observe that his automatic 
computer has the intended descent path set into it, along with 
the aircraft’s position. He will mentally check that the computed 
time-of-arrival seems reasonable. This information will be 
automatically transmitted to the ground traffic control receiving 
station, with a coded request for confirmation, if acceptable, 
or if not, for the minimum delay time which can then be 
programmed into the remaining cruise and descent. 

Priority over other local slower flights would be desirable. 
The ground computer could recognize this priority from the 
coded identification in predicting the traffic and landing time. 

The process of approach control could be carried out by a 
system whereby each aeroplane has its own self-contained navi- 
gation and code transmitting radio system, or by a long-range 
ground radar system utilizing coded beacons in each aeroplane. 
The essential feature is that service from the ground traffic 
control centre must be rapid. 

Descent.—In order to eliminate any passenger discomfort, the 
rate of change of cabin altitude on the descent will be limited 
to 300 ft./min. Since the cabin is at 8,000 ft., this establishes 
minimum descent time at 27 minutes. Within this time, limita- 
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tion of descent is scheduled so that minimu:a fuel will be 
burned, in order to be operating near maximum lift-drag ratio. 

The speed schedule will be approximately as follows: first. 
the aeroplane is decelerated to Mach 2.2 at cruise altitude 
because the change in altitude for maximum lift-drag ratio is 
relatively small in this Mach number range. Next, an approx.- 
mately linear variation of Mach number with altitude is 
followed until Mach 0.95 at 55,000 ft. is reached. Mach 0.95 is 
maintained down to the altitude for 300 knots E.A.S., and the 
final part of the descent is at 500 knots constant E.A.S. 

In addition to the altitude/speed schedule, the pilot will fly 
in a definite corridor in the high-traffic-density areas near New 
York. Since the flight crew will have little time to work with 
paper maps and instrument procedure books the desired map 
will be projected on a screen in the cockpit, together with the 
aircraft's position, determined from the navigation computer. 

During the deceleration and descent the cabin floor will not 
exceed an angle of 5° nose down, which is comparable to that 
for a normal descent on the Boeing 707. 

Landing.—The best path to a straight-in approach will be 
used. If the weather is good the pilot will probably do the job 
manually, as this is a good time to practice. If the weather is 
bad, he may fly manually down the glide beam, but will 
probably put it on automatic so he can carefully monitor the 
overall situation. Automatic approach and landing will be 
handled by slaving 11s and autopilot to a ground computer 
which receives intelligence by looking at the aeroplane with 
K-band radar. 

Scheduling.—A possible flight schedule for a fleet of four 
supersonic transports would provide six Paris-New York round 
trips a day, with departures from Paris at intervals from 
11.00 hrs. to 01.30 hrs., and departures from New York between 
07.00 hrs. and 16,00 hrs., plus one at midnight. Arrivals at 
both ends are at reasonable local times. 

Turn-afound time is at least 24 hours for all but one flight 
on the New York-Paris run. Maintenance can be performed 
at either end of the line. Also, adequate time is available 
in either New York or Paris to accomplish overhaul on a 
progressive basis, and it should not be necessary to withdraw 
aircraft from scheduled operation for periodic overhaul. ; 

This schedule would provide an average fleet utilization of 
74 hr. a day. Long lay-overs by three aircraft at New York 
during the evening hours might be utilized for short north- 
south flights. For instance, three New York-Miami services 
each evening, for which the block time is | hr. each way, 
would increase fleet utilization to 9 hr. per day. 

It appears that the supersonic transport can be scheduled 
to provide good daily utilization even with the small fleets 
which may be used when it first goes into service. As air 
traffic continues to expand, the larger fleet sizes which can be 
supported will provide more flexibility of scheduling. 


Points from other papers . . . . 


DOUGLAS. (E. F. Burton, vice-president engineering, and 
Vv. V. Holmes, advanced design engineer.) 


ECAUSE of the astounding speed increase with supersonic 

transports, there can be no doubt that the airlines will 
eventually not only accept, but demand, the development of such 
aircraft for primary trunk routes. Timing will be determined 
by the industry’s ability to produce an economic, safe, reliable 
and comfortable aircraft of the required range: airlines’ ability 
to pay for such aircraft; and the solution of operational problems. 


_ Introduction of supersonic transports into actual service is not 
likely until 1972-75, for which period a Mach-3 cruising speed 
appears most attractive. After-burning will be used for take-off 
and cruise. 


High L/D values will be necessary, with structure-to-gross-weight 
ratios of the same order as those of the subsonic jets, for direct 
costs to equal those of the DC-8 (1.3 cents/200 Ib.-n. mile), assuming 
3,500-n. mile stages and improved s.f.c. 


Use of sandwich-type materials for skins promises to yield low 
structure-plus-insulation weights. Pressurization differential must be 
equal to nearly one atmosphere. Cabins must have 100% integrity. 
and elimination of windows (replaced by closed-circuit TV) may 
be necessary. 

General characteristics indicated by Douglas studies are a 160-seat. 


six-engined aeroplane for 3,500-n. mile range, weighing 200,000- 
250,000 Ib. empty and 500,000-600,000 Ib. gross. Cruising speed, 


1.725 knots: block speed, 1,460 knots: direct operating costs, 
4,000 $/hr. and 2.6 $/n. mile. 
Seat-mile productivity of the Mach-3 transport on average 


2,.500-n. mile stage, with 160 passengers, flying 8 hr. a day, is 
743 million per year, or 3.9 times the -8 figure. Therefore only 
80 would be required to replace 308 large subsonic jet transports 
ordered by U.S. domestic airlines. Production costs of this batch 


might total $15-20 million each, plus $10 million development 
costs per aeroplane—an intolerable price to the airlines. 


Initial 


costs of up to $20 million might be acceptable, but the airlines 
will not be in a position to accept this financial burden until 
about 1972. 

CONVAIR. (Mr. R. C. Sebold, vice-president, engineering.) 


HIS company has evaluated by computer well over 100,000 

configuration variations applicable to supersonic transports 
and has logged 10.000 wind-tunnel hours on the most promising 
of them. A Mach-2 transport could be offered in 1965, but 
Convair favour a Mach-3 to 5 transport for 1970. No major 
technological break-through appears to be needed. 

Supersonic operation below about 35,000 ft. is impossible because 
of sonic boom ‘effects. The faster the aeroplane, the smaller the 
percentage of trip distance that can be flown at supersonic cruising 
speed; speeds much above Mach 5, therefore, give small improve- 
ments on transcontinental or even transatlantic flights. 

Based on 100% load factor, 3,000 hours’ utilization and 10 years’ 
depreciation, the direct operating cost of a Mach-3 transport, flown 
over 3,000-n. mile stages would be 1.63 cents./seat-mile. 

In general, the smallest aeroplane that will do the job will 
carry the least fuel and have the lowest cost, although the larger 


the aeroplane, the lower its specific structure-weight. Broadly. 
the size might be: Span, 70-120 ft.; length, 170-230 ft.: and height. 
30-50 ft. for a 135-passenger transcontinental transport. Power- 


plants are already in the design stage and will be conventional. 

Temperature of the inside cabin wall must not exceed 90° F.. 
requiring a 12-in. thickness of Fiberglas at Mach 4. Cooling 
by water-cooled air would reduce the weight of insulation by half. 
with a further reduction by using water directly to cool the cabin. 
A water-jacketed cabin might be possible, with the inner skin 
as the primary load-carrying structure in aluminium. 

Rates of climb of 6,000 ft./min. are required to minimize fuel 
consumption, but the cabin rate of change is limited to 300 ft./min. 
Cabins must be pressurized to 3,000 ft. or sea-level equivalent and 
a completely reliable pressurized vessel must be provided. 

A closed-circuit TV system. with individual viewing screens. 
fed from an adjustable external camera, would probably weigh less 
than windows, which could be omitted with benefit to the pressure- 
cabin integrity. 
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Convair’s Jet Transport Family 


XPECTED to enter airline service in the spring of 1960, 
the Convair 880 has several distinctive design and engineer- 
ing features, although its outward appearance closely resembles 
that of the Boeing 707 and Douglas DC-8. Worthy of study, 
for instance, are the Convair approach to fail-safe structures, 
the use of Scotch-Weld bonding in the wing, and the flying 
control system with its unique aileron/spoiler “ mixer” unit. 
These and other features are described below in the context of 
a general survey of the Convair 880's structure and systems. 
The Convair 880 designation now family of 
medium-to-long-haul transports, made up of the 184,500-Ib. 
Model 22 (of which the first example started its flight trials on 
January 27); the 203,400-lb. Model 31, with extra fuel; and the 
238,200-lb. Model 30 (also known as the Convair 600), which 
A note 


covers a 


is a generally stretched version with turbofan engines. 
at the end of this article clarifies the present order position and 


production schedule for each of these models. The description 
which follows refers primarily to the basic Model 22, with 
reference to the differences in other models where appropriate. 

A study of the cut-away drawing on pages 190-191 will 
show the general structure of the aeroplane, which is compara- 
tively orthodox by contemporary standards. The fuselage is 
basically a semi-monocoque structure of quasi-elliptic cross- 
section, fabricated in three major sections (see THE AEROPLANE 
for August |, 1958, for production-sequence diagrams). 

Over the constant-section portion of the fuselage, the primary 
structure comprises closely spaced ring-frames, Z-section 
extruded stringers, heavy-gauge skin and floor beams; the 
aluminium-core honeycomb floor is not considered to contri- 
bute to overall fuselage strength. Convair designers chose to 
use thick skins (0.063 to 0.10 in.) to achieve acoustic mass 
attenuation in the cabin; as a result, the weight of acoustical 
tape, glass fibre and other soundproofing is reduced and, more 
important, the number of longitudinal stringers can be reduced; 
and the protection against explosive decompression is increased. 
Aluminium alloy 2024, offering good resistance to crack propa- 
gation, is used for the skins. Tear-stopping details are used at 
all skin/frame joints. 

Stringers in the area of the floor line are also in 2024 
material, spaced at about 6-in. intervals; below and above the 
floor, spacing is 9-10 in. and the material used is 7075, 0.50-in.- 
thick aluminium alloy. Between the point of greatest radius 
and a point some 40 in. above the windows, stringers are not 
used. The fuselage ring-frames and Z-section extrusions, rein- 
forced with flange angles or intercostals, are in 7075 aluminium 
and spaced at 19-in. intervals. 


A centre fuselage barrel section, showing the typical frame- 
stringer-skin construction, window frame forgings and 
part of the under-floor keel. 


Floor beams are located at each frame position. No vertical 
members are used to support these beams, as they could 
transmit shock to the cabin flocr structure in the case of a 
wheels-up landing. In the area of the centre section, a heavy 
built-up keel provides continuity where the structure is inter- 
rupted by the wheel wells and the wing itself. 

Passenger windows are located between each frame, to 
provide two windows for each seat row at 38-in. pitch. Each 
window measures 9 in. by 124 in. and comprises three 
thicknesses of Plexiglas 55 mounted in a heavy, forged 
aluminium-alloy frame. This forging provides adequate cut-out 
reinforcement and is attached direct to the fuselage skin. The 
two main entrance doors measure 30 in. by 74 in. and are 
of ingeniously designed outward-opening plug type; there are. 
in addition, four emergency exits 


(Continued on page 192) 
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THE CONVAIR 880 MODEL 22 


Four 11.200-lb. s.t. General Electric CJ-805-3 


s/ 


KEY 


Control Surfaces 


Outboard spoilers 

Inboard spoilers. Spoilers also act as air brakes 
Spoiler actuating jacks give 60° maximum spoiler 
extension 
Servo-tab-oper ated 
nected with spoilers. 
Aileron trim tab 
Aileron servo tab 
Double-sioned inner and outer flaps. 
Flap-extension rails. 

Flap gearbox and screw jack. 

Flap torque tube and gearboxes 
Servo-tab-operated clevators have steel counter- 
weight mass balances for flutter prevention 
Elevator servo tab. 

Tailplane has 2° upwards and 14° 
trim movement 

Tailpiane pivot point 

Tailplane screw-jack mechanism 
Tailplane halves joint 

Stainless-stee! leading cdec 
Leading-edge clectrical heating strips (anti-icing). 
Servo tab-operated mass-balanced rudder. 
Rudder servo tab 

Rudder trim tab 


inboard ailerons. intercon- 


downwards 


erplant 

General Electric CJ-805-3 turbojet. 
Accessory gearboxes. 
Thrust reverser with fairing doors 
Silencer 
Detachable nose cow!l. 
Statnless-stee! firewall. 
Main engine mounting. 
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29. Engine support yoke 

30. Front engine mounting. 

31. Front engine brace connection to wing 

32. Rear engine brace incorporating top main engine 
mounting. 

33. Stainiess-steel/tiianium top panel acts as firewall 
to isolate pod from wing in case of fire 

34. Hinged panels give complete access to engine, 
latch together along bottom edges. 

35. Main pod support-box beam 

36. Pod box beam to front-spar pick-up. 

37. Engine controls cable run 

38. Engine control pylon torque box 

39. Power comrol and fucl shut-off torque box. 

40. Reverse thrust-actuating jack 

41. Engine-start/fuel shut-off controls 

42. Power and reverse-thrust controls. 

43. Fire-extinguisher nozzles. 

44. Fire-extinguisher bottle 

45. Fire-detector control 

46. Outer replenishment fue! tank (al! tanks integral, 
formed by sealed wine structure). 

47. Outer main tank. 

48. Fuel tank well. 

49. Inner replenishment tank. 

SO. Inner main tank 

$1. Flush vent scoop under wing 

52. Vent valve. 

53. Fuel jettison pipes 


Air Conditioning and Pressurization System 

$4. Ram air intake (one each side), 
supply 

SS. Main cabin supply ducts 

56. Air iniets into cabin. 

$7. Cabin air extraction ducts 

$8. Individual cool-air inlets 

59. Crew compartment air supply duct. 

60. Flight deck air duct (individual supply). 

61. Main flight deck air inlet 

62. Bleed hot-air duct from engines. 

63. Hot-air collector duct around compressor 
stage. 


main air 
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equip 
ment compartment beneath wing centre section 


Main air conditioning and pressurizing 


Flight cabin control 
panel. 

Air conditioning con'rol pane! 
Heat exchanger 

Freon condensor. 

Hot air from engine-biced duct for 
(70) 

Perforated leading-edge “ piccolo’ duct 

Hot air from (70) passes around leading edge in 
grooves between double skinning, and then out 


beneath wing. 


engineer's pressurization 


anti-icing via 


and Tail 


Coat compartments 

Toilets. 

Service emtrances double as emergency exits 
Cabin emergency exits. 

Galleys. 

Seat for stewardess 
vestibule. 

Main passenger entrances. 

Passenger lounge 

Underfloor cargo compartments and rear 
door. 

Three-man crew flight compartment 
Standard 84-88-seat interior 
Fail-safe plug-type passenger entrance doors 
Triple-layer sound-insulated windows. 
Nosewheel housing forms pressurized box 
Rudder pedal mounting boxes. 

Control columns. 

Access door to electrical equipment compartment 
Light luggage racks. 

Sound-insulation blankets clipped to frames 
Main floor beams. 


one also front-entrance 


loading 
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Seat support beam with floor-panel guides 


Floor panels of  aluminium-alloy /honeycomb- 
sandwich construction, carpeted over 
Heavy-gauge skin side pancis eliminate local 
Stringers, aid sound-proofing 

Typical fuselage frame with (96) 

Flange angle stiffener. 

Extruded stringer 

Fin attachment points. six in all 

Fin has three-spar construction and is replace- 
able as a unit 

Removable leading edge in three sections 
External longeron between front and rear cargo 


compartments stiffens fuselage in area of landing- 
gear housing and wing cut-outs 

Aft pressure bulkhead 

Hydraulic-pneumatic equipment compartment 
Below-floor = structure has minimum vertical 
support members so that belly landing impacts 
are not transmitted directly to the cabin floor 


Fromt spar and section, extruded machined 
with plate web 

Middle spar and section 
Rear spar and section 
stiffeners 

Centre-section tie-boxes join along centre line 
Heavier frames in vicinity of wing attachment to 
fuselage 

Main three-spar wing box beam loads distributed 
into four centre-section transverse beams and 


rails 


showing extruded web 


front and rear spars 
Open girder-type 
ribs 


ribs alternate with plate-web 
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Max 


Best 


cost 
150,000 Ib 
still-air range, 
with 23,150 Ib. payload 


DIMENSIONS: 


Span, 120 ft. O in 
area, 2,000 sq. fr. 


WEIGHTS: 


take-off weight, 184,500 Ib 
total fuel weight, 72,150 Ib.; max. landing weight, 132,800 Ib.; 
max. zero fuel weight, 117,000 Ib 


PERFORMANCE: 


cruising speed 


DESIGN DATA 


overall length, 129 ft. 4 in.; gross wing 
sweepback, 35° at 30% chord 


max. payload, 26,780 Ib.; 


484 knots at 35,000 fr. and 


balanced field length, |.S.A. at sea level, 7,500 ft.; 
no reserves, max. fuel, 3,160 naut. miles 


112. Outboard of the outer engines, spars reduce to 
front and rear members only, supported by (113) 

113 Sturdy mid-wing stringer in place of middle spar 

114. Fuel tanks are formed integral with the sealed 
wing structure and separated by fuel-tight bulk- 
heads 

115 Access holes in bottom skin (39% of total area) 
and spar web 

116. Extruded stringers on upper and lower wing 
skinning 

117. Leading-edee section from «engine to 
fuselage hinge open for access 

118 Wing-tip four-point attachment 

119 Auxiliary spar supports main landing evar 

Landing Gear 

120. Nosewheel doors (closed on ground) 

121 Steerable nosewheels, individually braked 

122 Upper brace link 

123. Hydraulic operating jack 

124. Steering cylinder 

125. Shock-strut fairing door 

126 Anti-skid device 

127 Tow-bar attachment bushes in stub-axle ends 

128. Main landing gear has interchangeable parts and 
anti-skid brake control 

129. Wheel well and fairing doors (interchanceable) 
Well doors close in flight when gear is extended 

130. Wheel well with dividing keel-type bulkhead 

131 Hydraulic operating jack 

132. Pivot trunnions 

133. Drag braces 

134 Towing lug and jacking point 


Radar, Aerials, etc. 


135. Cloud/collision warning radar 

136. Glide-path acrial 

137 DME acrial 

138. No. 3 VHF communications 

139. No. 2 VHF communications 

140 ADF sense acrial 

141 VHF navigation acrial 

142. Fibreglass fin and rudder tips house HF com- 
munications acrial 

143 HF coupler 

144. atc radar beacon, apr loop, marker, and No. 1! 
VHF acrials beneath fuselage 

145. Radio units in compartment under flight deck 

General 

146 Access to radio and electrical compartment (in 
flight) 

147. Auto pilot, directional gyros, etc. 

148. Electric equipment compartment beneath galley 
and vestibule 

149 ac power contro! pane! 

150. Hydraulic control panel 

141 DC power control panel 

152. Fuel contro! panel 

153 Flight engineer's position 

154. Control consoles (both sides of cockpit). 

155. Oxygen main supply bottles (four) 

156. Individual passenger oxygen masks above cach 
seat 

157. Bird impact-resistant screen with electrofilm anti- 
icing on centre and main side panels. 

158. Glare vizor 

159 Froni pressure bulkhead 

160. ac/pc distribution limiters 

161 Fixed outer-wing trailing edge 

162. Pressure seals at nosewheel shock-strut hinge 
points. Steering controls pass in here. 

163 Engine controls pressure seal 
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Production sequence calls for the wing 
halves to be joined together first, before 
the centre fuselage, and then the front 
and rear fuselage sections are added. 


(Continued from page 189) 


Primary wing structure of the 880 
comprises three main spars, four centre- 
section auxiliary spars and a landing- 
gear beam, plus plate stringers and ribs. 
‘The inter-spar box is, conventionally, the 
primary bending and shear structure, and 
supports the engine pylons, flaps, 
ailerons, spoilers, and leading- and 
trailing-edge structure. Undercarriage, 
and pod and pylon, attachments are 
designed to allow these components to 
break free in a crash landing without 
rupturing the wing fuel tanks. 

Che three-spar wing extends out to beyond the outer engine 
and provides a fail-safe structure in the event of any one spar 
failing. Outboard, where the centre spar is deleted, leading 
and trailing edges take on the fail-safe function. The spars 
are made up of roll-tapered webs, extruded machined rails and 
extruded stiffeners; the wing skins are roll-tapered and rein- 
forced by extruded stringers. 

_ In fatigue-critical areas of the wing. 2024-T4 aluminium alloy 
is used, including the whole of the lower surface skin, lower 
spar rails and stringers, as well as for the front spar rails, 
where it provides good resistance to forward-acting fuel loads 
in the integral tanks in the event of sudden deceleration. The 
upper surface skin, where fatigue is not critical, is 7075 ST, as 
also are the spar webs. Other spar members are 7178-T6 alloy. 

The wing centre section through the fuselage incorporates 
four transverse beams between the front and rear spars, each 
bolted to the fuselage frames. Failure of any one of these 
beams, or of the attaching frames, will not jeopardize the 
strength of the structure. 

Trailing edge, flaps, ailerons and spoilers are of bonded 
aluminium-alloy honeycomb construction, adopted to reduce 
the fatigue effects of sonic vibrations, to which the rear 


portions of the wing especially are subjected. The wing 
leading-edge construction makes use of two skins, of which 
the outer, about 0.10 in. thick, has contour-etched, chord-wise 
channels. The thin inner skin is riveted to this outer skin and 
hot, compressor-bled air is fed into the channels, via titanium 
tubes, for de-icing. 

Metal-to-metal Bonding 

The entire wing torsion box (and, in the Models 30 and 31. 
the centre section) comprises the integral fuel tank. To 
provide a fuel-tight assembly, Convair use the Scotch-Weld 
metal-to-metal bonding process which they have developed 
jointly with Minnesota Mining and Manufacturing Co. This 
system has been used as standard in the F-102 and F-105 
delta-wing fighters, not one of which, the company claims, has 
ever leaked in service. 

For the process, all surfaces of all parts inside the fuel tank 
are sprayed with a Scotch-Weld prime and cured at 150° F. 
before assembly. During assembly of the wing, strips of dry 
Scotch-Weld tape are placed between the faying surfaces of 
wing skin and structural members. Rivets of the Convair 
Straylor type are employed to join the skins, ribs and spars; 
these have a static seal under the head and provide the neces- 
sary clamping pressure on the tape. 

After final assembly the entire wing section is cured in an 
electric oven at 325° F., when the tape adhesive melts and the 
film is cured to provide a homogeneous, leakproof and 
maintenance-free whole. 

The basic 880 wing contains four main integral tanks, each 
divided into a replenishing and a main compartment. In 
addition, the Models 30 and 31 have five flexible tank bays in 
the centre section and the Model 30 alone has a single integral 
tank in each of the four anti-shock bodies on the wing. 
Structure of the Model 30 wing is similar to that of the 
Model 22, with the area increased from 2,000 sq. ft. to 2,250 
sq. ft. 

Construction of the tailplane and fin is of spar box type. 
the fin having three spars and the tailolane two. Both the 
elevators and the rudder are single-spar structures with auxiliary 
spars, ribs and formers making structural boxes. The Model 
30 has a slightly larger tailplane than the basic 880. 

Main undercarriage units on the Convair 880 are made to 
Convair requirements by Cleveland Pneumatic Tool Company, 
and use Goodyear wheels and brakes and Hytrol anti-skid 
control units. The shock struts are of the hydraulic-pneumatic 
type with a 16-in. stroke; the undercarriage of the Model 30 is 
a little longer. Each main four-wheel bogie unit picks up on 
the rear-wing spar and the landing-gear beam, and retracts 
inwards into a wheel well in the underside of the fuselage. 
The nosewheel is steerable through a 140° arc and retracts 
forwards into the fuselage. 


Powerplant 

The Convair 880 is the only turbojet transport powered by 
the General Electric CJ805 engine—civil version of the military 
J79. This single-spool turbojet has a 17-stage axial compressor 
in which the inlet guide vanes and first six stator stages are 
variable; a cannular combustion section with 10 combustion 
liners; and a three-stage turbine. Commercial certification of 
the CJ805 was completed on September 9, 1958: initial overhaul 
period will be 800 hr. 


(Continued on page 193) 


Entire wing-halves are cured in a specially constructed oven 
for the Scotch-Weld process immediately before being 
joined. Curing takes one hour at 325 
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Success in our business doesn’t merely mean 

the ability to manufacture, though we are extremely 
; well equipped, even to the extent of having our 
Be own aluminium flux bath brazing plant. 


Success to us, means the ability to solve 
problems ; to produce something that will do a 
new job, or perhaps an old job in never-before- 
experienced circumstances. And then, of course, 
to make it a practical and economical proposition. 


We have forty years experience and wide 
resources. If we can help you in any way with 
heat exchange and insulation equipment, please 
contact us. We are always at your service. 


These thermal blankets are made of refractory 
fibre cased in .004 inch (.1016 mm) stainless steel. 


x ts They are made-to-measure and are extremely 
ao light, the dimpled construction being responsible 

e 1 for their great strength. Specified for Rolls- 
’ is Royce and Armstrong Siddeley jet and turbo-prop 


engines, these particular examples are shown 
fitted to the Rolls-Royce thrust reverser for the 
de Havilland Comet. 


ey We design, manufacture and supply heat 
ty exchangers for many purposes in both aluminium 
alloy and stainless steel. This particular example 


Ba ahs is for the Vickers Vanguard's anti-icing system. 
' 2 Similar units are being supplied for the Fokker 
Friendship, the Bristol Britannia, the Armstrong 
vf Whitworth Argosy, the Vickers Viscount and 
the Handley Page Herald. 


High pressure fuel-cooled oil cooler for high 
3 performance gas turbine engines. This unit is 
used in the Armstrong Siddeley Sapphire S.A.7. 


Vulcan Works, Edgware Rd., London, N.W.2. Tel: GLAdstone 2201 


i 
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NAVIGATION 
forthe JET AGE 


From the dawn of aviation nothing 
fundamentally new has been added to the : 
earliest principles of air traffic control. 

Until now these were founded on the 
requirements and limitations of relatively ' 
slow aircraft for which altitude separation 
was practical. Aircraft speeds and 
performance have since improved beyond 
recognition, but the basic system of 
navigation and air traffic control has remained 
virtually unchanged. Single tracks and 
common points of intersection are only two 
of the severe restrictions imposed on air 
traffic, threatening its very existence. The 

air, intrinsically a free medium, is swiftly 
becoming overcrowded and safety can only be 
maintained at the expense of inefficient 

aircraft operation, delays and over complicated 

air traffic control ...a condition which the 
introduction of turbo-prop and turbo-jet 

aircraft will aggravate still further. Yet the 

answer exists today in a fully developed form. 

The Decca Navigator System enables all 

aircraft to navigate accurately and maintain 

any ATC-assigned track with precision, 

regardless of altitude, speed or weather 

conditions. This very accurate hyperbolic area 
coverage system, with its pictorial presentation, 
makes the introduction of lateral separation 

and ‘‘ passing lanes”’ a reality. It is only by the 
adoption of such a system that full use can be 

made of the total air space, enabling the rapidly 
increasing numbers of aircraft to operate with 

safety and economy. 


the world’s most accurate navigation system 


THE DECCA NAVIGATOR COMPANY LIMITED - LONDON 
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Location of the various 
control surfaces on the 
Convair 880 wing is 
shown here (extreme 
left) together with a 
similar diagram of the 
Convair 600 wing, 
which is of different 
geometry but has the 

same basic control 

system. 
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(Continued from page 192) 
Both the Model 22 and Model 31 use the “ plain” CJ805, 


whereas the Model 30 is based on the turbofan CJ80S-21. 
Initially. the Model 22 will have the CJ805-3 rated at 
11,200 Ib.s.t. for take-off; the heavier Model 31 may have 
uprated engines. The -3 and -21 engines are similar except 


in respect of the rear sections; the aft-fan assembly on the -21 
incorporates a target-type thrust reverser, in place of the 


General Electric louvre-type Model TR-22  reverser and 
daisy sound suppressor on the -3. 
The pod consists of five major assemblies: a top “ saddle 


which serves as a firewall; two side panels (hinged for servic- 
ing): and nose and rear cowls. Most of the structure is stainless 
steel; the side panels are aluminium alloy; and titanium is used 
for the air ducting, firewalls and in the thrust reverser and 
sound suppressor. All unclad aluminium is coated with an 
epoxy resin primer to resist solvents and corrosive fluids 

Main load-bearing structure in the pylon is a box beam 
consisting of two shaped castings of 2014 aluminium alloy; this 
supports the main weight of the engine and transmits all the 
thrust to the front wing main spar. The pylon is completed by 
a forward truss and a reer truss. 


Flying Controls 

A combination of ailerons and spoilers is used for lateral 
control in the Convair 880. It is almost impossible to provide 
adequate control when landing in a 25-knot cross-wind (one of 
the current airworthiness parameters) using only the inboard 
ailerons, which are dictated by torsional reversal problems at 
high speeds on swept wings. Convair have chosen to supple- 
ment the ailerons with spoilers rather than use low-speed 
outboard ailerons, as on the Douglas DC-8 and Boeing 707. 

The location of the various wing control surfaces is shown 
in the diagrams on this page for the basic 880 and the larger 
Model 30. Approximately two-thirds of roll control is 
provided by the four spoilers, which combine this function 
with that of air brakes. In the latter réle they can be opened 
to an angle of 60° at speeds up to 200 knots LA.S. in two 
seconds. They are powered by a total of six hydraulic 
actuators in each wing, cross-coupled to both hydraulic systems 
so that loss of pressure in one system leaves the spoilers 
operable up to 150 knots LA.S. In the air-brake réle, the 
spoilers can be supplemented by the main undercarriage at 
speeds up to 375 knots L.A:S. 

Ailerons function in only a secondary réle, to provide a 
manual back-up to the hydraulically operated spoilers, to 
provide pilot feel and to provide trim with a minimum of drag. 
Trim control is provided by tabs on each aileron, operated by 
screwjacks connected by cables to the trim wheel in the flight 
deck. The portion of the aileron trailing edge not occupied 
by the trim tab is taken up by a flight (servo) tab operated 
from the control wheel by a system of push-pull rods, bell 
cranks and cables. This tab control is reversible so that aero- 
dynamic loads are transmitted back to the wheel. 

As speed brakes, the spoilers operate in unison, but 
differential control is also required for lateral control, so that 
the spoilers on the “ up-aileron” side move up but those on 
the “ down-aileron”™ side remain closed or, if already open. 
retract. This combined function obviously calls for a “ mixer ” 
which must sum up the two inputs from the speedbrake lever 
and control column in the cockpit and actuate the spoilers 
accordingly without interfering with the aileron function. 

The aileron/spoiler mixer is a unique feature of the 
It is a mechanical unit which receives the input 


Convair 880. 


from the speedbrake lever and transmits this input, via two 
quadrants mounted on a swinging frame, to the actuators in 
the wing. While the swinging frame is stationary, the 
quadrants rotate an equal amount in opposite directions when 
actuated from the cockpit, and thus operate the spoilers 
simultaneously. 

Operation of the ailerons by the control wheel causes the 
swinging frame to pivot, moving the quadrants, and hence the 
spoiler selector-valve linkages, both to the left or both to 
the right, to provide more spoiler displacement on one side and 
less on the other—without affecting the speedbrake functions 
via the quadrants. 

If a spoiler linkage jams, emergency provision is made for 
aileron control to override the aileron-spoiler interconnection: 
conversely, spoilers alone can be used if the aileron mechanism 
jams. 

All models of the Convair 880 have inboard and outboard 
Fowler-type double-slotted flaps on each wing, those on the 
Model 30 being larger and extending farther. All four flaps 
are operated from a single gearbox, located just below the 
aileron-spoiler mixer. Two hydraulic motors—one for each 
hydraulic system—are coupled to the gearbox, so that failure 
of one system will only reduce the speed of extension. A 
warning horn connected between flaps, main undercarriage and 
throttles sounds if a take-off is attempted with flaps in other 
than the take-off setting. 

On Models 30 and 31, four-piece slats are provided on each 
leading edge and extend forward and down on their own tracks 
through a 15° rotational movement. To take advantage of 
the increased lift derived from the slats, the wing incidence 
of the Model 30 has been increased from 2° to 4°. Operation 
of the slats is linked with that of the flaps, there being no 
separate slat control lever in the cockpit. 

Like the ailerons, the rudder and elevators are operated 
normally through flight (servo) tabs controlled by bellcrank 
and cable linkages, with the exception that the Model 30 has 
hydraulic boost for rudder operation. 

Q-feel is provided in the rudder control linkage via a rod 
actuated by a feel-cylinder diaphragm, for which the }-in. 
inlet is in the base of the fin. The pedal force limiter is a 
compression-spring cartridge pre-loaded to an equivalent pedal 
force of 180 Ilb., which gives full flight tab deflection (21°) at 
225 knots L.A.S. Q-pressure is added to the counteracting force 
transmitted from the flight tab, compressing the overload spring 
and lessening tab deflection 

Maximum up-elevator (26°) is obtained with a stick force of 
120 Ib. To avoid pitch-up when the main landing gear is 
extended as a speed brake, the elevator control system incor- 
porates a device in the wheel well which measures the build-up 
of pressure when the gear is extending, and provides a boost 
in the down-elevator sense. The input from this mechanism 
can equal a stick-force of 70 Ib. 

A conventional trim tab is provided on the rudder. Longi- 
tudinal trim is by means of the variable incidence tailplane. 
which is hydraulically operated between the limits of +14° and 
—2° by a screwjack mechanism. The rate of trim change 
varies with the elevator position so that the maximum rate of 
0.4°/sec. is obtained at maximum deflection. 


Systems and Services 
Arrangement of the fuel tanks in the wing has already been 
described. The fuel system is made up of five sub-systems for 
refuelling. engine supply, venting, dumping and quantity 
gauging. Refuelling is through four underwing pressure points, 
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one for each main integral tank, each point simultaneously 
allowing for refuelling at 250 Imp. g.p.m. at 50 p.s.i.g. fuel 
pressure. Emergency gravity refuelling is possible at 125 Imp. 
g.p.m. each at four inlets. 

Capacity of the integral wing tanks is 8,968 Imp. gal. in all 
models. The centre-section tanks in Models 30 and 31 hold 
2,580 Imp. gal. and the anti-shock bodies on Model 30 alone 
hold a further 1,032 Imp. gal. 

Two ac electric booster pumps are located in a well inside 
each of the four main tanks, and each pump can supply 125°. 
of the maximum fuel demand of one engine. Any or all 
engines can be fed from any tank system via electrically driven 
shut-off vaives on the rear spar. 

A pressurized dumping system is installed, using hydraulic 
dump pumps in each main tank and jettison scavenge pumps 
in the inboard tanks. Jettison points are near the wing tips 
and maximum discharge rate totals 265 Imp. g.p.m. 

Two independent 3,000-p.s.i. hydraulic systems are provided. 
each powered by two engine-driven pumps and using Skydrol 
S00 fluid. Both systems operate the spoilers, flaps and fuel- 
jettison systems, which will function on either system. No. | 
system also operates the variable tailplane and nosewheel 
retraction, brakes and steering. No. 2 system operates the 
main landing gear and brakes. An auxiliary electric pump 
supplies pressure to both hydraulic systems on the ground or, 
in an emergency, in the air. 

All hydraulic equipment is located under the cabin floor aft 
of the rear wing spar, where it is easily accessible through a 
door in the port fuselage side. 

Basic electrical power supply in all models is three-phase 
409-cycle 115/200-volt ac, supplied by four 40-kVA generators, 
one on each engine, but some customer models have only three 
generators for the reduced power requirements of particular 
airlines. All major components are by General Electric Co., 
with 28-volt pc requirements met by four Chatham Electronic 
5S0-amp. transformer-rectifiers or an emergency battery. 
Arrangement of the electrical system is such that one generator 
alone can provide all emergency loads for safe and controlled 
flight and landing, while the emergency pc battery system alone 
can suppply radio, essential engine controls, emergency warn- 
ing systems and fire-extinguisher control for about 30 minutes. 

The Hamilton Standard air-conditioning and pressurization 
system is designed to supply all occupied compartments with 
an airflow of 160 Ib./min. at sea level and 120 Ib./min. at 
35,000 ft. Cabin differential is 8.2 p.s.i. and the rate of cabin 
change can be controlled between 2,000 and 65 ft./min. Basic 
system comprises two independent pneumatic sub-systems 
driven by bleed air from the four engines and comprising a 
ram-air supercharger (bleed-air, turbine-driven compressor), an 
air-to-air heat exchanger and a vapour-cycle Freon refrigerator. 
Optionally, the Freon system can be electrically driven, when 
the ground heating of the cabin would also be by electric 
means. 

Normally, one system supplies the cabin and the other the 
flight deck; either can supply adequate air to the whole 
pressurized volume. Engine compressor air is bled at a maxi- 
mum of 237 p.s.i.g. pressure and 867° F. temperature, and is 
taken to a bleed-air duct in the leading edge, where it is 
cooled by ram air. After passing through the superchargers 
and Freon evaporators, the air is taken into the cabin through 
individual passenger vents above alternate windows, or to the 
flight deck through respective flow limiters. 

Should both superchargers fail, there is an alternative source 
of ram air for unpressurized flight and an emergency bleed-air 
system, by-passing the superchargers, for pressurized flight. 
Main components of the air-conditioning system are located 
below the cabin floor in the centre fuselage. 
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Shown in this view is the variable incidence tailplane with a 
mass balance at the tip, and a temporary fairing under the 
fuselage associated with a parachute for preliminary test flying. 


A variety of means is used to protect tae Convair 830 from 
icing hazards. As already described, the wing leading edges 
make use of engine-bleed air for anti-icing, the automatically 
controlled skin temperature range of 115°-315° F. being high 
enough to vaporize any moisture on contact. A similar system 
is used for the engine intake ducts. 

The engine inlet struts and guide vanes are maintained 
“ running-wet,” also by bleed air from the 17th stage. Air- 
blast rain-removal is used for the windshields, again using bleed 
air; and the centre and main panels of the glass/viny! ply 
windscreen are electrically heated to running-wet temperature 
under all flight icing conditicns. A pneumatic de-icing boot is 
optional for the nose radome. 

To avoid ducting hot air down the fuselage, the tail unit is 
de-iced electrically. Evaporative anti-icing would call for too 
much power, and a “ running-wet ” leading edge is obviously 
undesirable, so segmental de-icing is used. In this system the 
leading edges of the tailplane halves and of the fin are each 
divided into six 3-ft. segments, divided by continuously heated 
parting strips. The 18 segments are each heated in sequence 
from tips to fuselage, starting with the port tailplane tip, star- 
board tailplane tip, fin tip, and so on. The heating elements 
are sandwiched between resin-impregnated Fiberglas. which is 
bonded to an outer stainless-steel skin and an inner aluminiumn- 
alloy skin. 

Power is supplied to each segment for a maximum ol 
12 seconds in each 3-34-minute cycle. As this might be 
materially longer than necessary to clear the ice, and a wet 
run-back is to be avoided, temperature sensers are embedded 
in each segment and switch the current to the next section 
when the surface temperature reaches 50°-60° F. De-icing 
controls are normally set for automatic operation, with icing 
conditions detected by pairs of impact pressure probes in 
each engine intake duct. 


Customers and Deliveries 

Convair announced the first order for their 880 on June 21. 
1956, when Hughes Tool Co. (for T.W.A.) ordered 30 and 
Delta Air Lines ordered 10 Model 22s (then known variously 
as the Skylark 600 and the Golden Arrow). 

Convair initiated immediate production and the first aircraft. 
which flew at San Diego on January 27, is part of the T.W.A. 
order, as also is the second machine, now undergoing a 
nine-month static-test programme. The F.A.A. certification 
programme will involve another T.W.A. aircraft (to fly in 
April) and the first for Delta (to fly in June). In addition, a 
fuselage and stub wing will be subjected to a year-long water- 
tank fatigue test, starting this month 

By the time the final certification is obtained--target, May |. 
1960—T.W.A. and Delta will have taken delivery of another 13 
aircraft for crew familiarization and route proving; deliveries 
to T.W.A. should begin in November, and to Delta in January, 
1960. Scheduled service is expected to start in May, 1960, and 
delivery of the 40 Model 22s should be completed by 
September. 

On February 19, 1957, an order was announced for four 
Convair 880s from Transcontinental S.A., the Argentine 
carrier, followed on July 31 by a similar contract from REAL 
S.A. of Brazil. Both these carriers will receive the long-range 
Model 31, five of which were ordered on October 6 by Swissair. 

The first Model 31 is scheduled to fly in September, 1960. 
with certification in April, 1961. By that date all five should 
have been delivered to Swissair—who will lease two to S.A.S. 
Deliveries to Transcontinental are scheduled for January to 
April, 1961; and to REAL from December, 1960 to July, 1961. 

Better known as the Convair 600, the Model 30 has been 
ordered by American Airlines, whose order for 25 was 
announced on July 30, 1958. First of the Model 30s is to fly 
in September, 1960, followed by two others for the certification 
programme before the end of the year. Final certification is 
planned in May, 1961, with deliveries starting in June, 1961. 

Finally, negotiations are continuing for the purchase of about 
10 Model 22s by Capital Airlines. This purchase is to be 
financed by General Dynamics Corp. 

Basic interior arrangements in the Model 22 are for 8&4 
first-class or 109 coach-class passengers, respectively four and 
five abreast at 38-in. pitch. With reduced seat pitch, coach 
accommodation increases to a maximum of 139. A movable 
bulkhead can be located in any one of five positions to provide 
various mixed-class seating arrangements. Typical Model 3! 
interiors are similar. The basic Model 30 seats 96 first-class 
(including the rear lounge) or 121 coach-class.—F.cG.s. 
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The Fighting Services 


The C.A.S.’s Tour 

HE recent 22,000-mile tour of R.A.F. units in the Middle 

and Far East by the Chief of the Air Staff. Marshal of the 
R.A.F. Sir Dermot Boyle, had a two-fold purpose: to discuss 
on the spot with the commanders concerned the problems of 
the various theatres of operations, and to address as many 
officers as possible on the policy and problems of the Service 

Flying himself in a Canberra B.6 of No. 9 Squadron, the 
C.A.S. left R.A.F. Bassingbourn on January 10 and returned 
to the United Kingdom on February 1, during which time he 
logged 52 flying hours. A support Canberra, commanded by 
Sqn. Ldr. R. Jenkins, A.F.C., of No. 139 Squadron, went with 
the C.AS. 

The first leg was to Cyprus, which was covered in 4 hr 
10 min. On landing, the C.A.S. was greeted by the C.-in.-€ 
M.E.A.F.. Air Marshal W. M. L. MacDonald, and inspected 
a guard of honour. Sir Dermot spent three days in Cyprus and 
his engagements included a visit to the Governor and an 
inspection of Akrotiri and Nicosia. On leaving Cyprus, the 
next leg was to Bahrein. 


On his arrival at Delhi, Marshal of the R.A.F. Sir Dermot Boyle 

was met by senior Indian Air Force officers including, left, Air 

Vice-Marshal Nanda, Deputy Chief of the Indian Air Staff, and, 

right, Air Vice-Marshal Arjan Singh, A.O.C.-in-C., Operational 
Command, |.A.F. 


From Bahrein the C.A.S. flew to Mauripur where he was 
met by Air Marshal Asghar Khan, C.-in-C., Pakistan Air Force. 
During his one-night stay in Pakistan he gave an address to 
the new P.A.F. Staff College (Commandant, Air Cdre. C. B. E. 
Burt-Andrews) anc met the Pakistani President, General Ayub 
Khan. On arrival at Delhi the C.A.S. was greeted by the 
C.-in-C. of the Indian Air Force, Air Marshal Mukerjee. The 
leg from Mauripur, a distance of 715 miles, took 1 hr. 25 min. 

Arriving at R.A.F. Changi, via Bangkok, Sir Dermot was 
met by the C.-in-C., F.E.A.F., Air Marshal Lord Bandon. 
Discussions were held with the Governor of Singapore and the 
Commissioner-General, and the C.A.S. addressed large parties 
of officers. During his stay he visited Kuala Lumpur and the 
R.A.A.F. base at Butterworth. The next stop was at Katanayake, 
Ceylon, where he saw Air Cdre. J. Barker, A.O.C. of the Ceylon 
Air Force. 

Flying via Karachi civil airport for a refuelling stop, the 
C.A.S. arrived at Aden in 8 hr. 15 min. flying time. The week- 
end of January 23 to 26 was spent in Aden conferring with 
the Commander, Arabian Peninsula, Air Vice-Marshal M. L. 
Heath, and local commanders. He also inspected R.A.F. 
Khormaksar and No. 114 M.U. at Steamer Point. 

From Aden the C.A.S. went to East Africa where he landed 
at Eastleigh Airport. Taking up an old invitation to visit the 
Royal Rhodesian Air Force, he flew to Salisbury and was met 
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C.A.S. of the R.R.A.F., Air Vice-Marshal E. W. S. 
Jacklin. After seeing something of the R.R.A.F. he flew to 
Khartoum, via a refuelling stop at Eastleigh, where he had 
a talk with the Sudanese President, General Abboud. 

Malta was the last stop but one on the way home. On 
landing at Luqa he was met by Air Marshal C. E. Chilton, 
A.O.C., Malta. The C.A.S. spent two days on the island, 
inspecting Luga and Ta-kali, before flying on to Gibraltar and 


the U.K. 
Back at 

N returning to the R.A.F. Technical College, Henlow, on 

February 16, Air Cdre. N. C. S. Rutter, C.B.E., will 
become the first of the College’s former engineering students 
to go back as A.O.C. and Commandant. Completing the 
1958 Imperial Defence College course, Air Cdre. Rutter 
previously directed the research and development programme 
of the V-bomber force at the Ministry of Supply. Between 
1951 and 1955 he was Senior R.A.F. Liaison Officer at the 
U.S.A.F. Missile Test Center, Cape Canaveral, Florida. 


by the 


Henlow 


Battle of Britain Week 


‘HIS year, Battle of Britain Week will be held from 
September 14 to 20. The R.A.F. “ At Home” day will be 
Saturday, September 19, and Battle of Britain Day (Septem- 
ber 15) will as usual be marked by traditional ceremonies and 
parades at all R.A.F. units. The week will close with Battle 
of Britain Sunday on September 20 


R.A.F. Appointments 


HE following are among recent Royal Air _ Force 
appointments: 
Air Ministry: Wg. Cdr. J. R. Pullan to the Department of the 


Air Member for Personnel: Wg. Cdr. A. B. Thomas to the Depart- 
ment of the Air Member for Supply and Organization: Sq. Ldrs. 
C. L. Brooks and P. Cadman to the Department of the Air Member 
for Supply and Organization, with acting rank of Wg. Cdr. 

Bomber Command: Sqn. Ldr. J. S. Hart to No. 232 O.C.U., 
R.A.F. Gaydon, as Chief Ground Instructor, with acting rank of 
We. Cdr 

Fighter Command: We. Cdr. H. f 
as Command Education Officer 

Coastal Command: We. Cdr. T. M. G 
Front, Gibraltar, for technical duties. 

Maintenance Command: Gp. Capi. E A. Harrop, O.B.E., to 
Headquarters. as Command Engineering Officer; Wg. Cdr. N. W. 
Kearon, O.B.E., to No. 14 M.U., Carlisle, to command, with acting 
rank of Gp. Capt. 

Miscellaneous: We. Cdr. H. R 
Military Agency for Standardization: Wg. Cdr. K. Smith, D.F.C., 
to the Armed Forces Staff College, Norfolk, U.S.A., for studies 
before joining British Joint Services Mission, Washington. 


Beardshaw to Headquarters, 


Bury to R.A.F. North 


Hall O.B.E.. D.F.C., to the 


Reunions 
No. 84 Squadron.—A reunion will be held on March 14, at the 
* Artillery Arms,” Rochester Road, Victoria, London, S.W.1. 


Tickets, price 7s. 6d. each, can be obtained from Mr. O. Greenwood, 
Flat 11, 62 Belgrave Road, London, S.W.1 

No. 194 Squadron.—The ninth reunion dinner will be held on 
March 14 at the Royal Horticultural New Hall, Elverton 
Street, Victoria, London, S.W.1. Details from the hon. sec., Mr. 
D. Williams, 56 Mottingham Lane, Lee, London, S.E.12. 


Air Marshal Sir Richard 
Atcherley speaking at 
the opening ceremony 
of the Pakistan Air 
Force Staff College at 
Karachi last month. As 
described on this page, 
the Chief of the Air Staff 
also visited the College 
during his high-speed 
tour of the Middle and 
Far East. 
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“Aerial Jeeps for the U.S. Army 
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1E FIRST details of the U.S. “aerial jeep” programme 

were given at a recent Society of Automotive Engineers 
meeting in Detroit. Representatives of the U.S. Army 
Transportation Research and Engineering Command (TREC) 
and the National Aeronautics and Space Administration out- 
lined the requirements for aerial jeeps and discussed NASA 
studies of their stability and control. Three other papers 
described the research vehicles now being built under TREC 
contracts by Chrysler, Aerophysics and Piasecki. 

“ What is Required of the Aerial Jeep,” by Larry M. HEwin 
of TREC, set forth the purpose and requirements for the new 
Army air vehicle. Fundamentally the aerial jeep is a cress 
between the famous army jeep and the reconnaissance 
helicopter. It is to be a utility transport and reconnaissance 
vehicle, as well as a transporter and ground-firing platform for 
a recoilless rifle, rockets, or other weapons. 

Another use would be as an aerial platform for an elec- 
tronics station, and in some cases for extending the range of 
line-of-sight transmissions. It must operate near the ground 
at all times for effectiveness and for its own protection, and 
must be able to take maximum advantage of terrain for cover. 

The TREC specification for the aerial jeep calls for a con- 
figuration with the smallest possible silhouette and preferably 
with a frontal width of less than 10 ft. (ground-vehicle widths 
do not normally exceed 8 ft.). If possible, the lift system 
should be arranged beneath the platform, thus allowing the 
pilot to peer over a hill or hedgerow without exposing the 
machine. The aerial jeep should be able to carry passengers, 
or one crew member in addition to the pilot when transporting 
weapons. 

Its payload (including pilot) should be at least 1,000 Ib. and 


its range (with design load) at least 25 nautical miles. Its normal 
cruising speed must be at least 25 knots and its endurance 
30 min. for a normal mission or 10 min. for a hovering 
mission. Other requirements are simplicity of operation and 
easy maintenance using few special tools. The design should 
allow four aerial jeeps to be carried in a C-130 transport. 
Mr. M. O. MCKINNEY, a research engineer at the NASA 
Langley Research Center, presented a paper on “ Stability 
and Control of the Aerial Jeep.” Experimental and analytical 
research by NASA was discussed. A study was made with 
two- and four-rotor shrouded and unshrouded configurations, 
using 0.3-scale models which were 3 ft. wide, 8 ft. long and 
weighed some 75 lb. The _ remote-control trailing-cable 
technique was used to obtain information on stability and 
control. 
The studies indicated that the aerial jeep can be made to fly 
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PITCH CONTROL LOUVRES 


YAW CONTROL 
VANE 


YAW CONTROL VANE 


ROLL CONTROL VANES 
CASCADE 


CHRYSLER PROJECT.—This artist's 
impression of the Chrysler aerial-jeep 
research vehicle (left) shows its pitch- 
control louvres. The diagram above 
shows how vanes in the rotor ducts 
are used to control the vehicle. 
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POWERS WORLD'S FIRST 
ALL-THROUGH JET TRAINER 
THE HUNTING PROVOST 


The decision of the Royal Air Force early in 1957 
to pioneer ‘all-through’ jet training w as made 
possible mainly by one fact ; that there was in 
existence an aircraft and an engine which 

exactly met their requirements for the job — 
the Hunting Jet Provost powered by the Armstrong 
Siddeley Viper A.S.V.8 at 1,750 lb. thrust. 

Apart from the logic of ‘all-through’ jet training for 
jet age pilots, economy was an important factor 

in this new policy; and on this score the Viper’s 
record passed service scrutiny with tlying colours. 
Here was an engine with a really high utilization 
rate — reliable, robust and easily serviceable. 
Today, Jet Provosts, powered by the Viper Mark 8, 
are now serving with the R.A.F.; their record under 
training conditions has been beyond reproach, 

The A.S.V.12 version of this engine with the same J 
configuration and weight gives 2,700 lb. thrust. r 
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MARTIN-BAKER 
FULLY AUTOMATIC EJECTION SEATS 


PROTOTYPES and TEST PILOTS 


The following twelve test pilots have saved their lives in Martin-Baker Ejection 


Seats by ejecting from aircraft during test flights : 


J. O. Lancaster Sir W. G. Armstrong Whitworth Aircraft Ltd. 


Commander V. Cus - . - Italian Air Force 
J. Bryce - . . - Vickers-Armstrongs (Aircraft) Ltd. 
A. E. Gunn - : : - Boulton Paul Aireraft Ltd. 


P. M. R. Walton Sir W. G. Armstrong Whitworth Aircraft Ltd. 


J. Zurakowski Avro Aircraft Ltd. (Canada) 


M. C. Muir : : - De Havilland Aircraft Co. Ltd. 


G. J. Horne Vickers-Armstrongs (Aircraft) Ltd. 


F.F.A.G. Switzerland 


J. Haflinger 


R. Bignamini Fiat Aircraft Company 


J. Brunner - - §S.T.M. Switzerland 
D. Knight - English Electric Co., Ltd. 


Ensure that Martin-Baker Ejection Seats are fitted in your Prototype Aircraft 


MARTIN-BAKER 


nue Confliny Limited 


England & Canada 
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(Continued from page 196) 

satisfactorily in both hovering and forward flight, but that a 
certain degree of artificial stabilization may be required. But 
much research and development are required on detailed 
problems before desirable results can be achieved in practice. 

Chrysler Defense Engineering, one of the three companies 
awarded a TREC contract for development and construction of 
two aerial jeep research vehicles, actually began investigation 
of a ducted-fan low-speed low-altitude flying craft in early 
1955, 24 years before receiving their Army contract. JOHN V. 
Gorton discussed the development of their aerial jeep project. 
While it outwardly resembles others under development, it was 
claimed that the Chrysler aerial jeep was unique in its use of 
a rigid fixed-pitch rotor-prop with simple vanes as a means of 
control. The rigid rotor is simple when compared with the 
rotor head of a conventional helicopter, while the vane control 
system should be cheaper to build and maintain than the 
articulated rotor blades of a helicopter. 


TRAVOIS X2 AERIAL JEEP.—This project is being considered 

by the U.S. Army, although it is not one of the three aerial 

jeeps for which development contracts have been given. It isa 

four-seat aerial jeep with coaxial semi-rigid rotors revolving in 

coaxial ducts; small flying models of this vehicle have been 
demonstrated to the U.S. Army. 


Chrysler expects to complete the detailed design, construction 
and component testing of its research craft by spring this year. 
One-tenth scale models have already been tested in wind-tunnels 
and a full-scale static test-bed mounted 15 ft. above the ground 
has supplied design data. The vehicle under construction 1s 
approximately 23 ft. long, 10 ft. wide and 44 ft. high. It has 
three-bladed counter-rotating ducted propellers, 84 ft. in 
diameter, mounted fore and aft. 

It is powered by a six-cylinder Lycoming engine with a 
take-off rating of 380 h.p. at 3,400 r.p.m. The engine's reduction 
gear has been replaced by a gearbox which transmits power 
through extension shafts to the propellers and to an engine 
cooling fan. Each propeller has its own reduction gear and is 
driven at approximately 1,550 r.p.m 
There are no clutches in the drive system 

The airframe is an all-welded alloy- 
steel tubular structure with a box-frame 
centre section which supports the engine, 
pilot and main landing gear. Trusses 
extend from the centre section to 
support the propellers and ducts. The 
landing gear has main oleo struts on 
each side of the centre section and two 
secondary struts beneath the propeller 
gearboxes, which have fully castering 
wheels for ease of ground handling. 
None of the four wheels is power 
driven. 

The all-up weight of the vehicle, 
including operator, fuel and airborne 
instrument payload, will be 2,000 Ib 

The unique unconventional 


WITHOUT DUCTS.—The Aerophysics 

VZ-7AP aerial-jeep test vehicle has four 

rotors which will be unducted initially. 

Flight tests will decide whether ducts 
will be incorporated later. 
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Chrysler vane control system has four elements. Pitch louvres 
in the duct inlets give nose-up and nose-down moments 
when they are deflected by fore-and-aft movement of the 
control column. Roll vanes in the duct outlets give rolling 
moments when deflected by lateral displacement of the pilot's 
control column. Yaw-vanes produce yawing moments when 
deflected by the pilot's foot pedals. There is a series of 
cascades in the outlet of the front duct which deflect the 
slipstream rearward and thus give a propulsive force. 

For forward flight the pilot moves the control column 
forward, producing a nose-down moment which rotates the 
thrust vector so that it has two components. The lift com- 
ponent must be kept equal to the weight of the vehicle by 
opening the hand throttle; the horizontal component of the 
thrust vector provides a propulsive force to move the vehicle 
forwards. To prevent an uncomfortable nose-down attitude 
when flying at forward speeds the cascades deflect the slip- 
stream of the forward duct. 

For the ultimate aerial jeep it is planned to provide the pilot 
with cockpit controls which resemble those of an automobile as 
closely as possible. But the research vehicle now being designed 
will have standard helicopter controls. 


Aerophysics Aerial Platform VZ-7AP 

The aerial jeep project of the Aerophysics Development Div. 
of the Curtiss-Wright Corpn. is referred to as an “ aerial 
platform ” and designated VZ-7AP. A four-rotor configuration 
is to be used and the research test vehicle under construction is 
approximately 17 ft. long and 16 ft. wide. Its cargo floor is 
41 in. above the ground and is 4 ft. square. The width of the 
vehicle is 10 ft. when its two-bladed propellers are in a fore- 
and-aft position and the outer halves of the propeller guard 
rings are folded. The craft does not have shrouds or ducts 
around its propellers—or rotor-props, as they are sometimes 
called. Ducts will be adopted if flight tests show they are 
needed. 

The vehicle has a dry weight of about 1,700 Ib. and can 
carry a usefui load of about 555 lb. The research test bed 1s 
intended to prove the concept and thus was designed on some- 
what conservative assumptions so that the test programme 
could be carried out safely and with a minimum of interrup- 
tions. The planned flight-test programme will determine design 
criteria so that a less conservative design can be made with a 
useful load increased to about 1,600 Ib. 

The simple and rugged airframe is of sandwich panels with 
clad aluminium-alloy faces which are bonded to aluminium 
honeycomb cores. The panels are used as the upper side, lower 
side, and shear webs of the box beam structure, as well as for 
the bulkheads. The pilot and passenger are seated near the 
front of this structure with the payload behind them. The 
research test vehicle has a crash pylon in place of the passenger. 
Its tricycle undercarriage has pneumatic tyres and rubber shock 
absorbers. The nose wheel casters and the two main wheels 
have hydraulic brakes for steering and to brake the vehicle 
during engine running 

The powerplant is an Artouste IIB shaft turbine developing 
some 425 s.h.p. at take-off. The turbine exhaust is directed back- 
ward to provide an appreciable part of the thrust required to 
propel the vehicle. The shaft cutput is governed to 6,000 r.p.m. 
The pilot has two engine controls—a throttle and engine 
governor setting. 

After starting the engine and setting the predetermined speed 
on the governor the pilot need make no further adjustments 
until he shuts down the powerplant. The useful load will be 
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increased from 555 Ib. to 1,615 Ib. if Aerophysics decide to use 
the Artouste LI] which develops 600 h.p. and has a specific fuel 
consumption of 0.68 |b./b.h.p./hr. The transmission system takes 
power from the turbine at 6,000 r.p.m. and distributes it to the 
tour propellérs which run at 2,150 r.p.m. 

_ In the VZ-7AP the rotor blades are hinged to allow flapping 
in the vertical and horizontal directions. The pairs of right- 
and left-hand propellers revolve in opposite directions. Thrust 
is transferred increasingly to the aft propellers as the platform 
moves from hovering to forward flight. 

The pilot can climb or descend by increasing or decreasing 
the collective pitch of the four rotors by a lever at his left 
hand. Pitching and rolling of the vehicle is controlled by fore- 
and-aft and sideways motion of the pilot stick which gives 
differential control of individual propeller pitch. The yaw- 
control system consists of foot pedals connected to a rudder in 
the turbine exhaust. The collective-pitch and differential-pitch 
controls are linked together mechanically. The control cable 
to each propeller hub operates a hydraulic servo system which 
changes the pitch of the two propeller blades as on a conven- 
tional variable-pitch propeller. 

An analytical study revealed that the aerial platform would 
be difficult for the pilot to control because of the divergence in 
pitch and roll, which has a period of about 5 sec. To overcome 
this difficulty, stability augmentation is being provided. In case 
of failure of the stability augmenter the pilot can override it at 
will or disengage it by pushing a button on the control stick. 

Piasecki VZ-8P 

FRANK N. PIASECKI presented a paper on his VZ-8P aerial- 
jeep project, the first of the aerial jeeps to fly. To date, the test 
vehicle has accumulated over 25 hr. of tethered and free-flight 
time with the designer at the controls. 

The VZ-8P has two shrouded rotor-propellers in tandem with 
two 180-h.p. Lycoming 0-360 engines on either side between 
the rotor-props. The engines drive inward to a central gear-box 
which distributes the power forward and aft to each rotor. The 
rotor-propellers turn in opposite directions. The pilot sits on 
the right side, above one of the engines. 

The two engines are displaced to the left so as to balance the 
pilot's weight. There is space at the centre of the machine, to 
the left of the pilot, for additional passengers or cargo. The 
landing gear has two main wheels forward of the centre of 
gravity, and a swivelling tail wheel. 

Piasecki decided to use a three-bladed rigid rotor because, 
with the rigid rotor, cyclic-pitch control provides a direct 
moment independent of the C.G. location. A _ close-fitting 
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VANES IN VOGUE.—Below, Piasecki has not revealed details 
of the VZ-8P control system. But as this view shows, control 
vanes are used in the rotor ducts. 
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shroud reduces blade-tip losses through end-plate effect. The 
rotor ducts are made from aluminium alloy skins and stiffeners. 
A ring in the plane of the rotor tips gives maximum stiffness at 
this position to maintain rotor-tip clearance and also gives 
protection in case of rotor damage. 

The structure connecting the two ducts supports the pilot and 
engines and is constructed of riveted aluminium alloy. The 
primary structure consists of two outside longitudinal beams 
and two intermediate beams. Three transverse bulkheads 
connect the longitudinal beams. 

The drive system connects the two engines, placed transversely 
in the body, through a central transmission to the rotors at 
each end of the vehicle. Either engine can drive the entire 
system in case of failure of one. A rubber coupling is provided 
at each engine to isolate pulsating torques from the rest of the 
system, with a positive drive in event of failure of the rubber. 
There are only seven main driving gears in the VZ-8P. 

The pilot's flight controls resemble those of a conventional 
helicopter; they consist of a collective-pitch stick with motor- 
cycle-type throttle grip, control stick for longitudinal and lateral 
sanieal and rudder pedals for directional control. The 
collective-pitch stick on the pilot’s left can be locked while in 
flight, leaving the left hand free to operate, adjust or move 
equipment or cargo in the interior of the craft. The instrument 
panel contains the usual VFR and engine instruments. 

A full-scale ground-test model of the VZ-8P was built to 
investigate its thrust and aerodynamic and control moments. 
Tests with the first flight vehicle were made before it was 
completed. The first engine runs were made without flight 
controls or landing gear, but with a complete dynamic system 
of engines, rotors and transmission. 

The machine was suspended from a vertical cable with a 
rubber shock-absorbing unit in the suspension. The cable could 
be adjusted to vary the height of the undercarriage-less test 
vehicle. After the landing gear was installed taxi tests were 
made, the steering being via rudders and toe-brakes in the 
conventional manner. Manceuvring on the ground is easy even 
though propulsion forces are provided only by the airflow 
through the ducts, and the wheels are not powered. At present 
the flight-test programme includes hovering and slow forward 
speed at altitudes of about 6 ft., although the craft has risen 
to 15 ft. 

The next phase will be flights at higher altitudes and increased 
speeds to obtain data on performance, stability and control and 
structural loads. Certification procedures have been started on 
the civilian Sky-Car, a four-seat 150-m.p.h. version of the 
VZ-8P. 


FIRST TO FLY.—Left, Piasecki's 
VZ-8P is the only one of the 
aerial-jeep research vehicles 
under development for the 
U.S. Army which has yet flown. 
By mid-January it had spent 
25 hr. airborne. Below, con- 
ventional helicopter controls 
are used. The collective pitch 
stick is hidden to the left of 
the seat. 
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Performance 


Problems 


NTERESTING aspects of the require- 

ments for and functioning of large 
liquid-propellent rocket engines, as used 
in IRBMs, were described in some 
detail at Derby on February 2 by Mr. 
S. L. BraGcG, M.A. (Cantab.), chief per- 
formance engineer of the rocket division 
of Rolls-Royce. 

Defining a large rocket as one giving a 
thrust greater than 100,000 Ib., Mr. Bragg 
recalled that in August, 1955, Rolls- 
Royce had made a licence agreement with 
the Rocketdyne division of North Ameri- 
can Aviation for the exchange of infor- 
mation on rockets. [Since then it has 
been announced that Rolls-Royce is 
developing a rocket engine for the de 
Havilland Blue Streak LRBM, doubtless 
a bipropellent engine using liquid oxygen 
and kerosene.—Ed.] 

Mr. Bragg made the point that propel- 
lent combinations commonly in use give 
a specific impuise of about 240 Ib.sec./Ib. 
Allowing for take-off accelerations, struc- 
ture weight, engines and payload, the 
possible duration of one stage of powered 
flight at constant thrust is about 150 sec 

compared with the 240 sec. theoreti- 
cally available if net take-off acceleration 
is zero and the whole missile consists of 
propellent. Since re-use of the engine 
system is not usually contemplated the 
entire operational life of a large rocket 
engine is probably less than 3 min. 

To deliver a payload of one ton the 
empty weight of the missile would be 
about four tons if it were assumed that 
engine, structure and guidance were of 
about the same weight. To achieve a 
ballistic range of 1.500 miles with a 
single-stage rocket such as the Thor or 
Jupiter, about 90% of take-off weight 
must be propellents, so the total weight 
at take-off must be about 40 tons and 
thrust about 110.000 Ib. at sea-level. 

For such an engine with a specific 
impulse of 240 Ib.sec./Ib.. this thrust 
corresponds to a_propellent flow of 
about 450 Ib./sec. By comparison, the 
Conway requires 3.4 Ib./sec. of fuel at 
take-off thrust! 

The two immediate problems of thrust- 
chamber design are those of shape and 
the type of propellent. It is obviously 
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Curves of temperature, molecular 
weight and characteristic velocity 
plotted against mixture-ratio for kero- 
sene/liquid oxygen combustion. The 
continuing decrease of molecular 
weight on the fuel-rich side of the 
stoichiometric point tends to counter- 
balance the fall in temperature, so that 
the optimum operating point is about 
30% fuel-rich. 


ideal to expand the gases to atmospheric 
pressure. Over-expansion to sub-atmos- 
pheric pressures leads to a negative net 
thrust on the final section of the nozzle. 
while under-expansion to a super-atmos- 
pheric static pressure leads to a loss in 
possible thrust. 

Ideal expansion could theoretically be 
achieved by varying the chamber pres- 
sure, but this leads to instabilities. A 
mechanically variable nozzle would have 
to work over a huge range to get the 
correct conditions at virtually zero back- 
pressure and so would be prohibitively 
heavy. It is therefore necessary to get 
the best average performance. 

Photographs of engines for the Atlas 
missile suggest that the area expansion 
ratio is about 5:1 for the boosters and 
at least 20:1 for the sustainer. 

Chamber size and working pressure 
are the prime determinants of the engine 
thrust To obtain high thrusts with 
chambers of small weight, pressures in 


The main components of a North 

American Rocketdyne large liquid- 

propellent engine are pointed out in 
this test-stand picture. 


the order of 30 atmospheres are currently 
used—the limit really being set by the 
stressing of the chamber itself and the 
necessary pumping machinery. 

Since a rocket-powered vehicle carries 
all its propellents with it, it is vitally 
important to use the minimum propellent 
flow to obtain a given thrust. For the 
same reason there is a virtually infinite 
number of propellent combinations. 

Because thrust depends principally on 
the product of chamber size and pres- 
sure, the ratio of this quantity divided 
by the propellent flow should be the 
maximum, This ratio, when multiplied 
by g to give the correct dimensions, is 
known as the characteristic velocity. 

Each propellent combination must be 
investigated over a range of mixture 
ratios, chamber pressures and nozzle 
expansion ratios to determine the opti- 
mum for a given missile situation. There 
is no doubt that liquid oxygen and 
kerosene give the highest specific impulse 
of any of the propellent combinations 
that are readily available and not impos- 
sible to handle, 
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The best performance is obtained 
when working temperatures are high 
of the order of 3,500° K, which is more 
than 1,000° higher than is achieved in 
the primary zone of a turbojet engine 
combustion chamber. Cooling of the 
thrust chamber walls therefore presents a 
grave problem 

Regenerative wall cooling using one of 
the propellents is therefore essential in 
rocket chambers: double wall or tubular 
methods of construction have been used. 

Of the two available propellents there 
is usually a greater volume of flow of 
oxidant than of fuel, and oxidant cool- 
ing is invariably used in peroxide motors. 
However, some oxidants may attack hot 
walls and the effects of a leak may be 
unfortunate 

Also, if liquid oxygen is used, boiling 
at the wall is possible with the conse- 
quent chance of vapour binding and 
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A typical bipropellent rocket engine 
layout showing the gas generator used 
to drive the propellent pump turbine 
and the use of fuel to cool the 
combustion chamber and nozzle. 


burn-out. This cannot occur with a fuel 
such as kerosene, which is supplied at a 
pressure above the critical value. 

Of all the techniques involved in rocket- 
engine design that of producing a success- 
ful injector savours most of a black art. 
In general it has been found that the 
simple “showerhead” injection pattern 
(all orifices discharging axially) gives poor 
mixing; the like-on-unlike pattern 
(directing one propellent at another) tends 
to be unstable since the mixing pattern 
is very sensitive to small changes; and the 
like-on-like pattern gives a readily mixing 
“fan” of propellent droplets that is an 
acceptable compromise. 

However, no. efficient injector yet 
designed appears immune from combus- 
tion instability of one sort or another. 

Low - frequency instability or 
“chugging” is caused by the finite 
“combustion delay” time which elapses 
between the injection of propellents and 
their combustion. The delay is the time 
necessary for atomization, vaporization 
and ignition. Although mechanically 
uncomfortable and thermodynamically 
inefficient, “ chugging” does not usually 
immediately destroy the chamber. 

High-frequency instability or “ scream- 
ing” is an acoustic resonance of the 
combustion chamber analogous’ to 
“screech” in afterburners. ‘The results 
of this are devastating—the chamber 
may be destroyed in less than a second— 
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due to the terrific heat-transfer caused 
by the high transverse velocities at the 


walls. 
Propelient Utilization 

Far more critical than thrust control is 
control of the propellent mixture ratio, 
or rather the overall ratio in which the 
propellents are used. It vitally 
important to ensure that both propellents 
be exhausted simultaneously. An error of 
only 1% in mixture ratio on the 150-sec. 
flight of a 50-ton thrust engine would 
leave (0.01 x 150 x 450 x 0.7) Ib. or 470 Ib. 
of oxidant unused in the tanks—reducing 
the possible range by 4°, which is a quite 
unacceptable figure. 

It is almost impossible to measure 
propellent flows to an accuracy closer 
than this value of 1%. Any control 
system based on measuring instantaneous 
flow rates would have to allow for 
variations in propellent density and 
tanking errors in addition to cumulative 
errors of measurement. 
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It appears, therefore, that all mixture 
ratio control systems must be based on 
a measurement of the instantaneous levels 
of propellents in the main tanks. 

In any ground-launched missile the 
thrust must exceed the weight at take-off 
by at least 20% if the whole affair is not 
to linger uneconomically in the atmos- 
phere. On the other hand, to achieve 
ranges of the order of 1,500 miles in one 
stage (like the Jupiter and Thor) the pro- 
pellents must comprise at least } of the 
take-off weight. Thus, with a simple 
unthrottled type of engine, the final 
missile acceleration must be of the order 
of 10g. 

At the same time the velocity required 
at the end of powered flight is just over 
15,000 ft./sec. and, allowing for the curva- 
ture of the Earth, the range error for 
a 1% error in final velocity is about 24%. 
Thus, for every extra second that the 
engines continue running, the missile 
travels 75 miles farther. 
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Discussion 

Questioned about the possible use of 
ozone rather than fluorine, Mr. Bragg 
doubted if more than a very small propor- 
tion of it could be used in liquid oxygen 
because it was too stable a substance and 
“went off” too soon. 

He disagreed that like -on- unlike 
impingement of propellent was essential 
for perfect mixing. It was too difficult 
to mix gas or liquid with another gas or 
liquid, but it might be possibie to 
impinge a gas on a liquid in the manner 
of HTP being decomposed before mixture 
with kerosene. 

Solid propellents, he said, were offered 
only as a replacement for liquid pro- 
pelients and did not offer advantages fo: 
future developments. Cut-off of burning 
in a solid rocket chamber was achieved 
by blowing off the head of the chamber. 

A rapid cut-off of propellent supply 
was best for liquid-propellent rockets in 
the interests of reliability and accuracy. 


British Engine Exports 
ERO-ENGINES valued at £49,557,723 accounted for 32% 
of the total British aviation exports for 1958, according 

to the Society of British Aircraft Constructors. This figure 
exceeded by 22%, the previous annual powerplant record 
achieved in 1957. 

Foreign sales have nearly doubled in two years, and since 
the War aero-engines have earned no less than £218 million in 
overseas currency. 

Rolls-Royce engines accounted for more than half of the 
total powerplant sales abroad. The Dart turboprop is fitted to 
the Fokker and Fairchild Friendships, the Grumman Gulfstream 
and the Breguet Alizé; the Avon turbojet powers the Sud- 
Aviation Caravelle, and various French, Swedish and Australian 
fighters. The Conway by-pass engine is to power versions of 
the Douglas DC-8 and Boeing 707, and the Tyne is scheduled 
for the Canadair CL-44. 

The Bristol Orpheus lightweight turbojet has also sold well 
overseas, and powers the Fiat G.91 lightweight fighter, the 
Breguet Taon, the Dassault Etendard, the Japanese TIF-2 
trainer and the Lockheed JetStar. It is also to go in the G.91 
trainer, the Aerfer Leone interceptor and the new Spanish 
Hispano HA.300 interceptor. 


More About Atlas 


MERICA’S first ICBM, the Convair-Astronautics SM-6S5A 

Atlas is now in the final phase of its development pro- 
gramme. It is being produced to the U.S. weapon system 
specification WS-107A-1 and is due to enter service with 
Strategic Air Command next year. Atlas is propelled by two 
Rocketdyne liquid-oxygen gimbal-mounted booster rocket 
engines developing 150,000 Ib. each and a single central gimbal- 
mounted 60,000-lb.-thrust sustainer rocket. 

The central sustainer engine accelerates the Atlas up to 
terminal velocity. Roll stabilization is provided by the two 
small vernier rockets which are side-mounted above the main 
engine bulkhead, one in a fairing on each side of the main 
missile tank/body. 

These vernier rockets also provide trimming of missile speed 
after burn-out of the sustainer rocket. Boosters, sustainer and 
verniers are all ignited on the ground before launching. The 


ATLAS DATA 
Data Project Score (Satellite) SM—65A (ICBM) 
Weight at launch 244,020 Ib. 244,000 Ib. 
Thrust at launch 360,000 Ib. 360,000 Ib. 
Length .. 85 fr. 8) fc. 
Diameter ; ; 10 fr. 10 fr. 
Powerplant Two booster rockets—150,090 Ib. 
One sustainer rocket—60,000 Ib. 
Two vernier rockets for trimming 
Fuel load. . 230,000 Ib. 227,000 Ib. 
Range .. ais . | Perigee 114 miles, apogee 6,333 statute miles 
928 miles 
Speed .. : .. | 17,000 m.p.h. at burn-out | 16,000 m.p.h. at re- 
entry 
Payload .. ~~ .. | 180 Ib. including 354 Ib. of | 3,000 Ib. thermo- 
instruments. Total weight | nuclear warhead 
in orbit 8,500 Ib. 


6,333-mile flight on November 29 was the sixth in which the 
tull propulsive sysiem was used. 

Guidance for Atlas is an Arma all-inertial system originally 
intended for the later Martin Titan. The system is the outcome 
of a long series of “ precision verticals ” and gyro compasses. 
The missile is directed along its chosen trajectory, the inertial 
guidance system measuring deviations from course and generat- 
ing appropriate correcting control. 

Three accelerometers are held angularly rigid in space by 
gyro-referenced servos and sense thrust-loads on the missile 
with very great accuracy. Using these signals, a completely 
transistorized digital computer (with no moving parts) deter- 
mines the position and speed at any instant and compares 
the co-ordinates with ideal trajectory points to establish steering 
correction and power cut-off order for the missile. 

Integral tank/body construction means that the Atlas structure 
is relatively fragile and is pressurized. It has to withstand flight 
and powerplant loads, transient loads such as fuel movement, 
and control corrections. Hot-rolled stainless-steel skin is 
stabilized by internal bulkheads, most of the fabrication being 
by welding. The booster rocket section has external corruga- 
tions for stiffening. 

Several nose-cones have been used so far. Atlas A, with 
booster and vernier rockets only, had a rounded nose. The 
Atlas B nose-cone is very blunt and shields a corrugated-wall 
re-entry body for the warhead. 

This operational nose-cone has been developed (like that of 
the Douglas Thor) by the Missile and Ordnance Systems Depart- 
ment of General Electric. At hypersonic speed (i.e., above 
M=5.0) a blunt body acts as a heat-sink and dissipates heat 
into the strong shock-wave it generates. 


A U.S. Airline Pioneer 


ACK FRYE, who was killed in a motor accident on February 

3, was best known as a founder of Transcontinental and 
Western Air, now known as Trans World Airlines. 

He was born on March 18, 1904, and began his career, at the 
age of 19, as a partner in the Burdette Flying School at Los 
Angeles. He later went to the Aero Corporation of California, 
and became president of that organization’s Standard Airlines 
Division. Frye was later appointed vice-president of operations 
of the Western Air Express, and after several airlines merged 
to form T.W.A., he became vice-president of operations and 
a director of the new concern. He was elected president of 
T.W.A. in 1934, a position he held until 1948, when he resigned 
after a financial reorganization. 

The Douglas DC-2 airliner, forerunner of the DC-3 and 
Dakota, was developed primarily for and in conjunction with 
T.W.A., and Frye was closely concerned with this work. He 
accumulated about 7,000 hr. as a pilot, and set up various 
transcontinental records in the Douglas and in a Northrop 
Gamma. 

Lockheed’s Constellation was also a result of a T.W.A. 
requirement in which Frye was concerned. This type was 
flown by him on record flights across the U.S.A., one of them, 
in 1946, being a Los Angeles-New York flight in 7 hr. 28 min. 

In 1955 Frye founded the Frye Corporation at Fort Worth. 
Texas, primarily to design and market a DC-3 replacement 
type. This, the four-engined F-1 Safari, has yet to be built. 
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H.J.C.’s CLUB COMMENTARY 


@ NOW RESIGNED to making 
the move from Croydon to Biggin Hill, 
the Surrey Flying Club was making plans 
for its transfer of premises over last 
week-end. The club is to occupy half of 
the hangar on the southern side of the 
aerodrome, and the clubhouse, offices 
and flying control will be on the aero- 
drome side of the hangar. Instructional 
flying will, of course, be limited for a 
few days following the move. 

The club took advantage of the month’s 
grace afforded by the M.T.C.A. from 
January 1, and so far as the weather 
allowed, did some instructional flying at 
Biggin, the aircraft returning to Croydon 
each night. Peter Chinn, the C.F.I., tells us 
that the R.A.F. at Biggin has been most 
co-operative, despite its Chipmunk move- 
ments, and has done everything possible to 
get the club settled in. The club is to set 
up its own maintenance organization, which 
will eventually be available to other clubs 
which may move in 

There will, of course, be a new local flying 
book, but as Biggin is outside the London 
Control Zone there will be no free-lane 
problems. 

Access to Biggin Hill is not as difficult 
as was at first thought. A Green Line coach 
(No. 705) from Victoria passes the aero- 
drome, which can be reached within an hour 
from London. By train to Bromley South 
visitors can there pick up the 705 or the 
local 410 to the aerodrome. This also takes 
about an hour. 


x 
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BIGGIN HILL LAY-OUT.—This map 

shows the position of the hangar and 

buildings which will be occupied by 
the Surrey Flying Club. 


@ MEANWHILE the fight to save 
Croydon has not been abandoned. A 
telegram sent by the Croydon Airport Users 
Association to the Prime Minister on January 
19, asking for a public inquiry, has not had 
any useful result, and a subsequent meeting 
between Mr. M. O. Imray, the Association's 
secretary, and Mr. E. A. Armstrong, Con- 
troller of Ground Services (Air), M.T.C.A., 
and other officers, did not make any 
progress. Quite reasonably most of the 
Croydon people still cannot commit them- 
selves to moving to Biggin Hill or Gatwick 
until they know exactly what facilities will 
be available at Gatwick and how much they 
will cost. There is to be another meeting 
soot. 

The smaller independent companies are 
still flying from the aerodrome. In fact one 
of them, Morton Airways, has just been 
given permission to fly a daily service between 
Croydon and Haverfordwest! 


p 


STILL THERE.—D.H. Chipmunks of the Airways Aero Club are still flying from 
Croydon Airport, despite the expiration of the M.T.C.A.’s one-month 
extension from January 1. 


AT an informal meeting at the 
Royal Acro Club on February 3, Mr. Harold 
Watkinson, the Minister of Transport and 
Civil Aviation, introduced his new joint 
parliamentary secretary, Mr. John Hay, 
M.P., to the aviation committee. The club's 
chairman, Colonel C. F. H. Gough, was in 
the chair, and the basic Government policy 
towards private flying was briefly discussed. 
It was not expected that the future of 
Croydon would be appreciably affected by 
this meeting. There are still many matters 
to talk over with regard to private flying, 
but it does appear that the decision already 
taken about the aerodrome will have to 
Stand. 


ONE OF the Croydon clubs 
whose future is uncertain is the Airways 
Aero Club, which is primarily concerned 
with training pilots up to commercial 
standard for the airlines. For them, flying 
aircraft equipped for instrument and naviga- 
tion training. Biggin Hill is obviously 
useless, at least until some facilities are 
arranged. No firm modus operandi has 
been reached. 

This club informs us that it completed 
10 years’ operation at the end of 1958, 
although in our issue of October 11, 1957, 
we referred to its first decade. In point of 
fact, the club was formed in 1947, but did 
not begin operations until the next year, 
flying aircraft from Hurn, Whitchurch and 
Denham. 

There is now a fleet of 14 aircraft: eight 
Chipmunks, two Aiglets, a Consul and a 
Proctor at Croydon, with a Chipmunk and 
an Aiglet at Denham. Membership now 
amounts to 558; in 10 years the aircraft 
have flown 40.417 hr. Since 1950. 159 
P.P.L.s and 129 C.P.L.s have been gained. 
plus 63 instrument ratings. 


e SOME weeks ago we referred to 
the pending formation of the Bar Flying 
Club; this organization came into being on 
January 20, with Mr. Christopher Shawcross, 
Q.C., as chairman and Mr. Lionel Thompson 
as secretary 

A working committee under Air Chief 
Marshal Sir George Pirie, lately chairman of 
the Air League, has been set up to inquire 
into operational matters, and there is much 
interest shown and help promised. A mem- 
ber of the committee is Lionel Alexander, 
of Marshalls at Cambridge, who will advise 
on gliding matters. 

It is proposed that members shall fly at 


various clubs throughout the country under 
an affiliation scheme. 

The status which the Bar Flying Club may 
attain should have a favourable effect when 
ministerial matters have to be considered, 
and it will doubtless be welcomed by the 
flying-club movement generally. 


= IN our issue ef September 19 last 
we referred to the formation of the G 
Flying Club. The working committee has 
been in operation for some months; the 
club hopes to have an aeroplane ready for 
use by Easter and start flying from Waltham 
aerodrome, Grimsby 

Air Cdre. J. L. Kirby, J.P., R.A.F. (Retd.), 
has accepted the presidency, and the secre- 
tary is Mr. Bernard Pike. A chairman has 
yet to be appointed. 

The contro! tower is at present being reno- 
vated and redecorated for use as a clubhouse. 
A petrol pump and underground tankage are 
available 


& AFTER 23 years’ service, Mr. W. 
(* Sunshine "’) Parry relinquished his posi- 
tion as secretary of the Northamptonshire 
Aero Club on December 31. He had also 
been catering manager of No. 6 E.F.T\S. 
and the R.A.F. Basic Flying Training School 
during their respective existences. It is pro- 
posed to present him with some tangible 
form of appreciation, and past and present 
members of the club, and instructors and 
pupils who passed through the R.A.F. train- 
ing schools, are invited to send a subscription 
to the honorary treasurer of the club at 
Sywell aerodrome. 


@ WITH REGRET the Coventry 
Aeroplane Club at Baginton has had to 
increase its flying rates. As from March 1 
full members will pay £3 12s. 6d. an hour— 
an increase of 5s.—and Air Centre members 
will be charged £4. This has apparently come 
about partly through a need to replace some 
of the aircraft in due course. 


— AT the recent annual general meet- 
ing of the Sir W. G. Armstrong Whitworth 
Flying Group (P.F.A. Group No. 60) a new 
committee was elected: chairman, J. R. S. 
Nicholls; vice-chairman, W. Johnson: secre- 
tary, D. O’Clarey, and treasurer, D. 
Dumbleton 

Since this group was formed less than three 
years ago it has operated a Tiger Moth, 
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G-ALWW, which was completely paid for in 
April last. In 1958 it flew a total of 266 hr. 
Norman Slater is the C.F.1. with Colin 
Woodward assisting. E. M. Woodhams and 
H. Barnes expect to get their assistant instruc- 
tor’s ratings shortly. Of the total of 60 
members, 14 hold P.P.L.s. Three private 
licences were gained last year—by R. Hadley, 
H. Barnes and M. Hunt. First solos were 
made by D. O'Clarey, R. Collett, K. Laird, 
D Manger, R. Compton and D. Wright. 


@ 10 HELP people with only an 
average income to learn to fly, the Elstree 
Club has introduced a training scheme 
whereby a pupil can have up to £200 werth 
of flying, subject to payment of an initial 
deposit of £7 and payment of the balance 
within 18 months. The second payment 
need not be made for one month, while 
the pupil can fly as much as he likes in 
that period. : 
The great advantage afforded by this 
scheme is continuity of instruction, which 
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DANISH DRUINE.—In our 
issue of January 30 we 
referred to the Turbulent, 
OY-ADI, built by 60-year- 
old Hans Axel. He is here 
seen taxi-ing in it. 


The scheme 
is open to British nationals permanently 
resident in the U.K. 


is, of course, most desirable. 


WE HEAR that the name of the 
Yorkshire Aeroplane Club is to be revived. 
Mr. Frank Leach, of Leeds, and Mr. Albert 
Barker, air-racing pilot, have combined to 
reopen the club, which will replace the 
Yeadon Aero Club at Yeadon aerodrome. 
Mr. Arnold Wilson, a director of the former 


by Dr. A. E. Slater 


ONDON GLIDING CLUB'S totals 
for 1958 amount to 10,280 launches, 
2,984 hr. 50 min. flying, and 136 cross- 
country flights totalling 7,673 miles; the 
launches included 661 aero-tows. All 
these figures, except the first, are club 
records. It will need still more effort to 
catch up on the club’s pre-War launches, 
when pupils were trained by bungey- 
hops in great profusion, each one count- 
ing as a launch. The figures were 11,486 
launches in 1937 and 13,173 in 1938, the 
only years for which full records were 
kept. 

National Gliding Week and _ the 
National Aerobatic Contest together con- 
tributed 231 hr., 147 aero-tows, and 
3,040 miles in 46 cross-countries, to the 
record figures. Cross-country mileage 
for the year was up by 67% on 1957, 
and flying hours were up by 195. 
Another club record for 1958 was the 
number of Gold “C” legs flown from 
the site: five altitudes (3,000 m.) and 
three distances (300 km.). 


DOPPELSEITENFLOSSE.—Seen here at 

the German Glidirig Centre at Oerling- 

hausen, near Bielefeld, is the Fauvel 

AV-36 single-seat twin-finned tailless 
sailplane. 


The London Club's annual dinner and 
dance will be held on February 28; tickets 
for the dinner are limited but anyone can 
turn up for the dance without booking. 
Other Saturday evening fixtures are a film 
show with commentary by John Furlong, 
including a coloured film from Poland, on 
February 14; slides on gliding overseas with 
commentary by Philip Wills on March 7; 
and a lecture on how to prepare for com- 
petition flying, given by Dan Smith, on 
March 28. 

A Polish Jaskolka was on view at Dun- 
stable on January 25, both on the ground 
and in the air. This must be the first 
occasion on which a Polish sailplane has 
appeared in this country, for there was no 
Polish team at the World Championships 
held in England in 1934. 

John Jefiries, a member of the club, has 
obtained the rights for importing Polish 
gliders into this country, and this is the first 
one he has imported. It is a sort of general- 
purpose high-performance type, not designed 
for laminar flow but with a wing surface 
almost entirely of plywood. The tail is con- 
ventional, and akhough Jeffries tried to get 
the very latest mode! with a V-tail, only one 
or two have been made and they are not 
yet on the market. 

The machine has an excellent finish, and 
standard fittings include navigation lights— 
someone suggested this was because the 
Poles retrieve by air at night. Dan Smith 
took it up on two test flights, from aero- 
towed launches to 5,500 ft., and his aero- 
batics included flying inverted and diving it 
to its maximum permitted speed of 270 
km.p.h. (168 m.p.h.). 


| ae College Gliding Club, which 

has been the only college gliding club in 
London since it was founded 29 years ago, 
had its annual dinner on January 23; this 
evemt becomes more staid as the club grows 
older. One of the club’s highlights of the 
past year, a week's visit to Perranporth with 
the Skylark, may serve as a model for a 
more ambitious visit this year, when, 
according to the chairman, Julian Rushton, 
a club party hopes to go to Spain if the 
money can be raised. But how? If the 
Underwater Club can get a big, fat grant 
for scientific research, he asked, why not 
the I.C. Gliding Club? As it is, the club is 
negotiating to acquire an Eagle with the 
help of the Aeronautical Department of the 
College. 

The late Mike Hawthorn had recently 
become a familiar visitor to Lasham,. but, 
although he flew aeroplanes, he had not yet 
gone solo in gliders. However, he had been 
asked to act as navigator in Wally Kahn's 


Eagle during this year's National 
Championships. 
The Scottish Gliding Union is looking 


for someone to live on the site and work 
full-time as instructor and ground engineer. 
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Yorkshire Aeroplane Club, has given per- 
mission for the transfer of the title. 

The Yeadon Aero Club suspended activities 
following the take-over of Yeadon aero- 
drome by the Leeds and Bradford Corpora- 
tion. Arthur Carvell will continue as C.F.1., 
with Tony Dyer assisting. 

Also flying from this aerodrome is the 
Yorkshire Flying Group, which succeeded 
the Yorkshire Aeroplane Club at Sherburn, 
but had to leave there when an extension of 
the lease could not be obtained. 


Swansea Gliding Club, whose intention to 
start operations has been getting into the 
news at intervals over a long period, has 
now taken two definite steps: it has bought 
a Slingsby Tutor, and it has persuaded the 
parliamentary committee of Swansea Coun- 
cil to allow the grass area on Swansea Air- 
port to be used for gliders for two years at 
£20 a year, which includes use of a building. 

* * * 
NOTHER German pilot has won his 
third Diamond to add to the Gold 
“C”; he is Otto Quinten, and he made a 


climb of 7,000 m. (23,000 ft.) inside 
a Foehn wave cloud over Innsbruck, flying 
a Spatz. 


The Wasserkuppe gliding school, the oldest 
in history, announces its programme for 
1959. Courses for instructors and high- 
performance training begin on April 6 and 
May 30, and last 10 days. Nine courses for 
beginners and advanced pilots will be held 
between April 14 and October 15. At 
Whitsun there is the usual slope-soaring 
competition for models, and the annual 
gliding contest is from June 3 to 14. 

The Austrian decentralized gliding contest 
which continued throughout the year in 1958, 
resulted in a win for Josef Fiihringer in the 
inland class, and Hans Resch in the class 
for flights abroad (whether to, from, or 
entirely within the foreign country is not 
stated). Both are of international standing. 
Total distance flown by 84 competitors was 
19,520 km. (12,129 miles). 

* 

OUTH JERSEY Soaring Society showed 

on December 21 that hot air on the 
ground is not essential for thermals. What 
matters is that the temperature reduction 
with height should exceed 54° F. per 1,000 
ft. After all, on the Absolute temperature 
scale there is only about 15% difference 
between what humans call blisteringly hot 
and bitingly cold. And bitingly cold it cer- 
tainly was at Milville Airport on Decem- 
ber 21, with an air temperature of 25° F. 
and a 16-m.p.h. wind. 

But Otto Zauner picked up a thermal! from 
an auto-tow launch to 1.350 ft., climbed to 
5.000 ft., and flew straight along below a 
cloud street to Bridgeton, returning at 80 
knots and landing after 45 min. in the air. 

As to dust devils, they are not confined 
to tropical and subtropical deserts, for an 
article in the Meteorological Magazine for 
December by F. G. Hannell and I. Y. 
Ashwell describes how the Central Desert 
of Iceland can produce dust devils a few 
feet in diameter, often beneath small 
cumulus clouds, and on one occasion dust 
devils coalesced into large-scale dust storms. 
One astonishing observation was of a 
surface temperature of 79° F., which was 
reduced to only 54° F. at a height of one 
metre. 

But gliding clubs in Iceland appear to 
Operate only in the coastal regions 
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Correspondence 


Developments in Airport Lighting 


AVING read the above article in your issue of January 2 

last, it would appear to me that a “ mirror landing ” is the 
answer to an aircraft making its correct approach and landing 
on an airfield. This way the pilot would be sure of landing in 
a preferred area. 

The mirror landing is used on Naval airfields for pilots doing 
MADDLS*, and, therefore. I see no difficulty in using it on a 
civil airport. 

One other “improvement,” as it is called in your article. 
would be arrester wires on the runway, say three-quarters of 
the way down the strip. These could be rigged at either end, 
depending upon which runway you were using, and if an aircraft 
landed and found that it could not stop in the required distance, 
the pilot could then drop a hook to catch the wires. 

I realize that the wires and hooks as used by the Navy would 
not be adequate but I am also sure that if the “ boffins” got 
to work they could find something on these lines. 

Malta. “NAVAL AIRMAN.” 

* MADDLS= Mirror Aid Dummy Deck Landings. 


Load-meters 


UGGESTION for Load-meters, as your correspondent 

L. Morgan, of Gloucester (January 2), requests: 

Pressure gauges calibrated to read lb. (weight) mounted on 
all three undercarriage oleo-legs of the aircraft to show the 
weight supported by the individual leg assemblies. The sum 
of the three, plus the already known weight of the wheel 
assemblies, which because they are acting as upward reactors to 
the aircraft weight, will not be included in the weight shown by 
the gauges. 

Pressure within the leg multiplied by the bearing surface area 
of the top of the oleo-leg gives the weight supported by the 
particular leg, i.e., 

Ib. 


x in.2 = lb. + the above-mentioned wheel weights. 
in? 
Birmingham, 23. A. J. HASTEWELI 


Training Manuals Wanted 


AY I ask all those who may have old or spare copies of 
A.P.1732a and another book “ Elementary Flying Train- 
ing,” published by the Air Ministry in 1943, now out of official 
print, to make them available to me. I can assure you they 
will be put to very good use in helping to train instructors 
and club pilots. 
26 Ellesmere Road, Hector TAYLor. 
West Bridgford, Nottingham. 


No. 148 Squadron History 


N attempt is being made to compile a photographic and 
documentary history of the activities of No. 148 Squadron. 

All photographs and documents of the two World Wars 
and the periods prior to and after the Second World War 
would be welcomed. Care would be taken to return all 
negatives, photographs and documents which the owners wished 
to retain after prints had been taken or information extracted. 
Information and reminiscences would also be of considerable 
interest and correspondence from old Squadron members would 
be gratefully received. 

All correspondence should be addressed to the Officer 
Commanding No. 148 Squadron at R.A.F. Marham, King’s 
Lynn, Norfolk. 

Davip Wricut. Wg. Cdr.. 

Marham. Officer Commanding. 

No. 148 Squadron, R.A.F. 


Attacking the Government 


DISAGREE with your correspondent B. H. Houghton 

(January 16), in his opinion that you make vicious attacks 
on the Government. You state the facts as you see them and 
I feel I must congratulate you on this point. 

Now the Government has withdrawn its subsidy on aircraft 
our industry is likely to have a hard time of it as the more 
wealthy American industry will have at least a financial 
advantage. 

While orders for the Viscount and Comet 4 continue to 
mount up, the next generation of British airliners will be of 
less profusion of types as manufacturers will have to 
amalgamate (as they already have begun to do) to survive. 


THE AEROPLANE 


Now to Croydon. The public inquiry should take place as 
it would show the high value of Croydon in the London 
Airport system. What the Ministry (M.T.C.A.) will not see 
is that it is the only airport that will receive light aircraft in 
the London Control Zone. Biggin Hill (so long as the Air 
Ministry hold on to it) is of little value as the operators have 
to provide their own hangarage and can only remain there 
for a limited period. Another reason why it should remain 
open is that it is a most historic airfield, many of the 
pioneers having set forth from there on their epoch-making 
flights. 

Greenford, Middx. Terence L. MORRELL. 


Saucy. El Al Israel 
Airlines, whose, North 
American advertising of 
their direct Britannia 
Atlantic services has 
been highly praised by NOG SE 
better judges than this 
columnist, is now awarded | 
the coveted Wren’s Com- 
mendation for the accom- 
panying brilliant ad., 
printed 14 in. by 9 in., in 
The Montreal Star. You 


yet its message? But of 
NO GANDER 


course! 


Slip of the Century. A friend in one of our heli- 
copter companies has sent me the title page from a 
copy of the American Helicopter Magazine, with an 
} exclamation mark noted after the printed date: 
“September 1858.” Well, all I can say is that (a) 
perhaps the Americans are shaping up for a Russian- 
type claim to have produced the first helicopter—or 
the first helicopter magazine; or (b) the circulation 
of journals within my friend’s company is a bit slow: 
or (c) perhaps it was a typographical error. 

* 

It’s Quicker by Jet. Under this heading, the attrac- 
tive Hunting Group Review reports that a young staff 
member has been told by a school of driving instruc- 
tion that he may need 24 hours’ dual before he can go 
solo. This, says the Review, is about three times as 
long as it takes the average pilot, starting from 
scratch, to go solo in the Jet Provost. Seems rather 
a lot of motoring for a pass but even if he solos in 
half the time, it’s still more than the airborne driver 
needs. * 

Notice in Clubhouse 
“THE DISPLAYING OF NOTAMS WILL BE 
DISCONTINUED UNTIL MEMBERS-~ STOP 
TAKING THEM AWAY.” 

That Picture. Last week's puzzle picture, taken 
at Gatwick, showed two of M.T.C.A.’s tarmac team of 
slipstream samplers brandishing anemometers to 
measure the draught kicked up by the Lockheed 
Electra’s Allison-driven props. The draught was 
certainly photographically bearable, as you see. As 
for the noise—what noise? 
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NOTES AND EVENTS 


Photograph copyright “ The Aeroplane ™ 


LONDON AIRPORT OVERHAUL.—Rolls-Royce Dart engines are now being 
overhauled at the rate of two a week by B.E.A. at its London Airport engineering 
base, as described on page 150 of our issue last week. 


TRANSISTOR EXHIBITION. — An 
international scientific convention and 
exhibition on transistors is to be held at 
Earls Court, London, between May 21 
and 27. Promoted by the Institution of 
Electrical Engineers, it will deal with the 
whole field of transistors and semi- 
conductors. 


SILVER JUBILEE.—Expandite, Ltd., 
manufacturers of sealing compounds, 
jointing and waterproofing materials and 
anti-corrosive treatments, celebrates its 
silver jubilee on February 24. The com- 
pany was founded in 1934 by its present 
chairman and managing director, Mr. 
Bertram Watson. 


VANGUARD ELECTRICS.— 
Ferranti, Ltd., has announced that 
Vickers Armstrongs (Aircraft), Ltd., has 
ordered a substantial number of Ferranti 
TR.500 transformer-rectifier units for its 
present Vanguard production programme. 
The TR.500 was shown at Farnborough 
last year for the first time. 


NEW JOURNALS. — “ Agricultural 
Aviation” is the self-explanatory name 
of a new quarterly periodical published 
by the European Agricultural Aviation 
Centre at le v.d. Boschstraat 4, The 
Hague, Holland. The U.K. subscription 
rate is £1 4s. a year. In Germany the 


DVM (Deutscher Verband fiir Material- 
priiffung) announces the publication of 

‘Materials Testing,” to further the 
spreading of information and the inter- 
change of experience on an international 
basis. This new monthly journal is avail- 
able in English, German and French. 


GROUND POWER.—The Atlas Copco 

Air Partner air starting and ground 

servicing unit described in our issue of 

January 16. Ten of these machines 

have been purchased by S.A.S. to 
service its DC-8 fleet. 


Company Notices 


NEW COMPANY 

Morley Aviation, Ltd. (619,582). — Private co. 
Reg. Jan. 26. Cap. £100 in 400 shs. of 5s 
Objects: To establish, maintain, work and carry on 
lines of aerial communication, etc. Directors: 
Charlies W. Morley, 180 Baddow Rd., Chelmsford; 
Yvonne Russel], 135 Baddow Rd., Chelmsford, 
directors of Morley Engineers (Chelmsford), Ltd.. 
ete. Sec.: Yvonne Russell. Reg. Off.: 180 Baddow 
Rd., Chelmsford, Essex. 


INCREASE OF CAPITAL 
Leonard Stace, Ltd. (375,718). Acronautical 


experts and consultants, ctc., 30 Southampton 
Buildings, Chancery Lane London, W.C.2. 
Increased by £70,000 in £1 ordinary shs., beyond 


reg. cap. of £30,000. 


LIGHTNING FUELLER.—A Thompson- 
Bilston aircraft fueller seen during the 
refuelling of an EnglishElectric Lightning 
at R.A.E. Farnborough. The fueller is 
built on a 10-ton Leyland 6 x 4 chassis. 


Aviation Calendar 


February 16.—R.Ac.S. Henlow Branch, 
Student members’ papers, in Building 62, 
R.A.F. Technical College, Henlow, at 
19.30 brs. 

February 17.—R.Ac.S. lecture, ** Engine 
Starting Systems,”” by R. H. Woodall, in 


the library, 4 Hamilton Place, London, 
W.1, at 19.00 hrs. 

February 18. — Aircraft Recognition 
Society, Presidential Address by Peter G. 
Masefield in the R.Ac.S Library, 4 
Hamilton Place, London, W.1, at 19.00 hrs 

February 18.—R.Ac.S. Coventry Branch 
lecturettes, “The Armstrong Whitworth 
Argosy,”"’ by members of the Design Staff, at 
the Wine Lodge, Corporation Street, 
Coventry, at 19.30 hrs. 

ebruary 18.—R.AcS. Southampton 
Branch lecture, ‘Rockets and Inter- 
planetary Flight,” by W. N. Neat (de 
Havilland Engine Co.), in the Institute of 
Education, University of Southampton. at 
20.00 hrs. 

February 18.—R.Ac.S. Weybridge Branch 
lecture, ** Aircraft Carriers,” by J. C. 
Lawrence (Naval Construction Department, 
Admiralty), at the Apprentice Training 
School, Vickers-Armstrongs (Aircraft), Ltd., 
Weybridge, at 18.10 hrs. 

Februrry 18.—Kronfeld Club, Spirals 
(French film of 1956 World Gliding Cham- 
pionships), at 74 Eccleston Square, London, 
S.W.1. 

February 
Section lecture, 
Guided Missile 


19.—R.Ac.S. Guided Flight 
Theoretical Studies of 
Control Systems,” by 
E. G. C. Burt, at the Institution of Civil 
Engineers, Great George Street, London, 
S.W.1, at 18.00 hrs. 

February 19.—R.Ac.S. Bristol! Branch 
Junior Committee lecture, ** Cosmic 
Radiation,” by Prof. C. F. Powell (Bristol 


University), at Filton House, Bristol, at 
18.00 hrs. 

February 20.—Avro ‘S04 Club, annua! 
reunion, at Londonderry House, 19 Park 
Lane, London, W 

February 20.—Institute of Navigation 


lecture, ** Meteorological Briefing Informa- 
tion,” by D. McNaughton (London Airport 
Meteorological Office), at the RGS., 1 


Kensington Gore, London, S.W.7, at 
17.15 hrs. 
February 24.—R.Ac.S. lecture, The 


Flight 


Development of an Aircraft Before 
and During its Operation, E 


by Dr 


Russell, C. Abell and Dr. E. J. Warlow 
Davies, in the library, 4 Hamilton Place, 
London, W.1, at 19.00 hrs. 


February 25.—Acrodrome Owners Asso- 
ciation, A.G.M. at Londonderry House, 19 
Park Lane, 1 W.1, at 15.00 hrs., 
followed by annual dinner at the Hyde 
Park Hotel, London, S.W.1, at 19.00 for 
19.30 hrs. 

February 25.—Kronfeid Club talk, ** Some 
Medical Aspects of High Speed and High 
Altitude Flight,” by Dr. R. Wombeck, at 
74 Eccleston Square, London, S.W.1 

February 25.—R.Ac.S. Graduates and 
Students Section lecture, ** Deck-Landing 
of Nava! Jet Aircraft,"” by Lieut. Cdr. D. J 
Whitehead (Blackburn and Genera! Air- 
craft), in the library, 4 Hamilton Place, 
London, W.1, at 19.30 hrs 
Bristol! Branch 
“ Future Safety Requirements in 
Air Transport,”” by W. Tye (A.R.B.) and 
R. B. Meyersburg (C.A.A.), at Filton House 
Bristol, at 18.00 hrs 

February 25.—R.AceS. Christchurch 

Branch lecture, “* Navigation Aids,” by 
G. E. Beck, at the King’s Arms Hotel, 
Christchurch, at 19.30 hrs. 
—R.AeS. Hatfield Branch 
‘Development of the P.i Air- 
* by F. W. Page (English Electric) at 
the de Havilland Restaurant, Hatfield, a 
18.15 hrs. 


Personal Notices 


BIRTHS 
Bourne.—On January 20, at Wegberg Hospital 
Germany, to Julia, wife of Fig Off. Alan Bourne 
a son. 


Mackie.—On January 29. at Walter Reed 
Hospital, Washington, D.C., to Thelma (née 
Wallis), wife of Wg. Cdr. N. A. J. Mackie, D.S.O., 


D.F.C.—a daughter. 

Raphael.—On January 28, at Coltishal! Nursing 
Home, Norfolk, to Grace, wife of Fit. Lt 
W. G. Raphael—a daughter. 

Wood.—On January 27. 
Hospital, to Patricia, wife of Fit. Lt. 
twins (a son and a daughter). 

MARRIAGE 

Panton-Hill.—On February 2, at St. Christopher's 
Church, R.A.F. Goch, Germany, Fig. Off. John 
S. Panton, R.A.F., to Laura A. Hill, Malcolm 
Clubs, R.A.F. 


Harrogate General! 
S. F. Wood— 


| 
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For the nation’s defence against the 

submarine the Royal Navy has equipped its 

helicopter squadrons with the Whirlwind 

Mk. 7 and has ordered the turbine-powered 
Wessex for the future. 


THE AEROPLANE 


15 
=: 
SUBMARIN 
.RE THE CHOICE 0 | 
HE ROYAL NAV 
i 8 RC D., -OVIL, SOMERSET. | GLAND 


THE AEROPLANE 16 FEBRUARY 13, 1959 


FOR 


DE HAVILLAND AMBASSADOR A/RLINERS 


% Currently fitted luxury 49-seats at 39" pitch, capable of simple 
modification to high density seating configuration. 
¥ Fully pressurised passenger cabin and freight holds. 
% Two Bristol Centaurus 661 engines with world-wide proven 
to fourteen modern de Havilland reliability are fitted. Highest approved engine overhaul life for any 
AMBASSADOR airliners with piston engine. Bristol's offer ‘‘one-for-one”’ exchange scheme. 
low airframe hours. Suitable yy Modern radio and navigational aids fitted. 
for “HIGH DENSITY” passenger %% High wing and large windows offer maximum passenger appeal. 
traffic or alternative passenger- Underslung fuselage simplifies freight loading. 
cum-freight, with large freight % To reduce first-year operating costs, aircraft can be delivered with 
If vou twelve months’ British Certificate of Airworthiness—major 
es Check IV completed. Low engine hours, propeller hours, since last 
overhaul—all mandatory and essential modifications incorporated. 
% Low initial capital cost—extended payment terms available. 
Economic cruising speed 240 m.p.h. (386 kms.) 
or “FLYING SHOW ROOM. _ Free demonstration flights at your airfield will be arranged. 
* Crew and Engineers training available. 


A unique opportunity now 
exists for you to acquire from 
British European Airways up 


door fitted if required. 
are an Industrialist this is your 
aircraft after simple and economic 
conversion to executive standard 


For full details, cable *phone or call: — JAMES CUMING 


BRITISH EUROPEAN AIRWAYS 


London Airport, Middiesex, England 
Cables; BEALINE LONDON AIRPORT. Teler: 22133. "Phone: sxyport 3131, extn. 27 
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PRESS DAY: Classified Advertisements 
must normally be received at Head Office 
by FIRST POST THURSDAY for the follow- 
ing Friday week's issue. Last-minute addi- 
* tions and deletions are accepted by telephone 
from trade advertisers up to noon. Adver- 
tisements received too late for a particular 
issue are automatically inserted in the 
succeeding one unless instructions to the 
contrary are received. 
RATES—10d. per word (minimum 12 words 10/-) 
Each paragraph charged separately and name and 
address must be paid for. Semi-displayed setting 
£3-12-6 per single column inch. Centred lines 
£1. Series discounts of 5% for 13, 10% for 26 
and 15% for 52 consecutive insertions, allowed to 
trade advertisers 
TERMS—Strictly net and prepayable. Monthly 
accounts for settlement by the end of the month 
following insertion are allowed to trade adver- 
tisers if satisfactory references are provided 
REMITTANCES—Cheques and postal orders 
should be crossed and made payable to TEMPLE 
PRESS LIMITED and instructions sent addressed 
to the Manager The Aeroplane,’ Bowling 
Green Lane, London, E.C.1 
DEPOSIT SYSTEM—Facilities are available to 
readers to purchase advertised goods through 
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AIRCRAFT FOR SALE 
R. K. 


IN GREAT BRITAIN AND AMERICA 


1953 Super-Custom = Piper Tri-Pacer £2.000 
Just now, we have one of these excellent 


4-scaters coming across the Atlanti purchased for 
a client and delivered to this country for only £2,000 
this includes export (€ of A. overhaul, transport to 
New York. dis-assembly, packing, and shipping. Can 
anyone else offer such > and service” Alas, there 
s always 4 snag h port of American single 
engined aircraft is still very difficult indeed However 
we will freely advise you your chances of obtaining 
an import licence and even if at present hopeless 
why not prepare for the fu.ure? Of course, ths unique 


service 18S already available to all overseas customers 
you only have to ask 
ERCIVAL Proctors. We have several Mks. III, IV 
and V, at prices from £395 upwards 
R K. DUNDAS, LTD., Dundas House. 59 Saint 
e James's St.. London, S W.1 Phone. Hyde Park 
3717 Cables, Dunduk, Piccy, London.~ 476-13 


RUMMAN Widgeon VP-KNV_ amphibian six 
seats. Queen II engines, D.H propeller, full 


blind-flying panel, V.H.F and M.F RT excellent 
condition two years" spares available fly away 
Croydon A. J. Whittemore (Aeradio), Lid., Croydon 
Airport, Surrey 7277-682 


Ye MARATHON aircraft, airframe hours 957 and 
s 


where is. spare parts list on request, 
best offers invited Apply Union of Burma Airways 
104 Strand Rd., Rangoon, Burma 476-8800 


AIR, 


AIRCRAFT SALES AND FINANCING 
SPECIALISTS 


PRESENT TO THE UK. MARKET 


THE MOST ADVANCED SINGLE-ENGINED 
LIGHT AIRCRAFT IN THI US AND THE 
FIRST TO EXCEED THE ONE-MILE-PER-HOUR 
PER HORSE-POWER RATIO 
FURTHERMORE IT IS THE LOWEST-PRICED 
AND MOST ECONOMICAL AIRCRAFT IN ITS 
CLASS NO OTHER AIRCRAFT COMBINES 
ALL THE FOLLOWING FEATURES 
(1) 165 M.P.H CRUISI ON 150 HP 
LYCOMING ENGINI 


(2) 900 MILES’ RANGE 
(3) LOAD, 1.035 LB 


(4 EXCELLENT COMFORT FOR FOUR 

ADULTS, PLUS 120 LB. BAGGAGE IN 

SEPARATE COMPARTMENT 

RETRACTABLE TRICYCLE UNDER- 
CARRIAGE 

(6) LAMINAR-FLOW. LOW-WING DESIGN 


(7 DELIVERED NEW UK. DUTY PAID, 
£6,500 APPROX., WiTH STANDARD 
EQUIPMENT 


H 


EMENT 


ALL INQUIRIES TO SOLE U.K. DISTRIBUTORS 


118 OXFORD STREET 
LONDON, W.! 
Phone, Gerrard 3382 4 


W.S.SHACKLETON LTD 


Europe’s Leading Aircraft Brokers 
offer 


BRISTOL SYCAMORE VR-TBS 


This aircraft was originally a Bristol 
demonstrator which was overhauled by 
the manufacturers and sold by us to 
Williamson Diamonds Ltd. Owing to 
the sudden death of Dr. Williamson 
it has not flown since delivery. 

It has 748 hours on the airframe and 
70 hours on the Alvis Leonides engine, 
and is fitted with an STR.9X V.H.F. 
radio. 

Offered ex its present base in 
Tanganyika. Full details available 
upon request. 


W. S. SHACKLETON LTD., 
175, Piccadilly, London, W.1. 


PHONE: HYDe Park 2448-9 
CABLE: “Shackhud, London” 


62 Merrion Square Oubin. Tel. 62791 


THE AEROPLANE 


ADVERTISEMENTS 


“The Aeroplane.’ Commission 1% (minimum 
2/-) on amount deposited 

BOX NUMBERS—Private advertisers desiring 
to have replies sent care of ‘ The Aeroplane " may 
do so on payment of 1/- to cover booking and 
postage, plus cost of four extra words. Box 
Numbers must not be used for the purpose of 
circularizing and the Proprietors do not under- 
take the distribution of such matter received 
To avoid mistakes in forwarding, Box Numbers 
should be carefully and legibly copied and replies 
sent to Box AOOO0, care of “ The Aeroplane,” 
Bowling Green Lane, London, E.C.1 

THE PROPRIETORS retain the right to refuse 
or withdraw advertisements at their discretion 
and are not responsible for clerical or printers’ 
errors, although every care is taken to avoid 
mistakes 

HEAD OFFICES: Bowling Green Lane, 
London, E.C.1, England. Telephone: Terminus 
3636. Telegrams: “ Pressimus London Telex.” 
Telex: 23839 

BRANCH OFFICES: Bayliss House, Hurst 
Street, Birmingham, 5. Telephone: Midland 6616 
50 Hertford Street, Coventry Telephone: 
Coventry 62464. 1 Brazennose Street, Manchester 
Telephone: Deansgate 6114-8. 12 Renfield Street, 
Glasgow Telephone: Glasgow Central 1413. 


IGER MOTH, engine hours ¥, new certificate of 
airworthiness, new fabric, many extras, silver 
terms arranged, £599. Valentine 4674 476-8 


Fo’ S ALE, 
C-46F A™ RAFI 


PASSENGER AND CARGO 


WITH OR WITHOUT 


T-CATEGORY KIT INSTALLED 


IMMEDIATE DELIVERY 


HI LYING IGER INI NC 
B' RKBANK, 


CALL OR CABLE 


D B' NNINGER, 


EXECUTIVE VICE-PRESIDENT 


Phone, Stanley 7-3411 Cable, Fiytiger.” 


476-656 


Rou ASONS for Tiger Moths Croydon 45151 
772-657 


Aircraft Wanted 


MOTH Valentine 4674 
476-9 


AIRCRAFT ACCESSORIES, SPARES 
AND COMPONENTS 


OMPONENTS Spares and instruments for all 

aircraft and engines, A.R.B. released. Airtrade, 
Lid Croydon Airport Phooe, Croydon 0643 

772-691 

OLLASONS are specialists in the overhaul of all 
Gipsy engines Croydon 5141 


TCO FLIGHT AIDS British and American 


nstrument specialists Corner Hall, Hemel 
Hempstead, Herts Boxmoor 1564 222-629 
EPAIRCRAFT SERVICES, The Common, Cran- 
eigh, Surrey Cranleigh 526 Instruments and 
Autopilot overhaul test sales Dakota and most other 
instruments from stock 222-644 


FFER from stock a comprehensive range of new 
spares and components for the following engines 
HEETAH IX, X and XV, de Havilland Gipsy, 
ajor and Queen series 
NSTRUMENTS and instrument parts, navigational 
equipment, electrical components and aircraft spares 
are also available from stock 
61 QUEEN'S GARDENS, London, W.2 Phone, 
Ambassador R651 2764 Cables, Gyrair, 
London 222-670 
HE REGIONAL AIR TRADING CO., Croydon 
Airport, for Rapide spares of every description 
Phone, Croydon 8521 222-663 


OLLASONS for Tiger Moth and Gipsy engine 


spares Croydon 515 222-658 
ILAMENTS fuses accessories, British and 
American, lowest prices, prompt delivery; U.S 
Generators M-! 314-5A, Amplydine No. AM-31 


NJ 8A. Stewart Warner super cabin heaters Nos. 790, 
91 Suplex Lamps, Ltd., 239 High Holborn, 
476-5 


7 €tc 
London 
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IRFRAME spares for Dakotas, Harvards, Piper Continued i 
Cab. Fairchilds, ontinued jrom previous classified column 
M wito, Spitfire, Firefly Engine spares for Pratt FROM HUNTING-CLAN AIR TRANSPORT, LTD... 
accessories instruments for types aircraft A. For the foll ens 
« Surrey Phone. Horley S511 (ext.” 6705-6) e aircraft and later also with Comet, Vanguard, D.H.1!2! 
Cables, “ Cubeng, London.” 476-7 or VC.10 aircraft except where otherwise stated, for 
h f 
the carriage of passengers and supplementary freigh 
HELIC OPTERS at an initial frequency of one return flight fortnightly 
ELICOPTER SERVICES. LTD., offer their on each service, increasing later to one return flight 
aircraft for all charter services % Piccadilly, weekly except where otherwise stated, for 10 years 
Gro 5495-6 2u2-692 from date of approval:— 
APPLICATION NO. 2429 on the route London 
APPOINTMENTS BUREAUX Istanbul (tech.)-Karachi (tech.)-Dethi or Calcutta 
-4 Captains required We would also be (tech.)-Bangkok (opt. tech.)-Hong Kong 
pleased to hear from ex-R.A.F. flying OR London-Istanbul (tech.)-Karachi (ech.)-Bombay 
instructors and “Bi” Cat. and above {tech.)-Rangoon (tech.)-Hong Kong 
LANAVIA International APPLICATION NO_ 2430 on the route London- 
mete Bureau, 338 Kilburn High dris (tech.)-Nairobi (tech.)-Salisbury 
Mai 3142 CLOTHING OR jLondon-Malta-Khartoum (tech.)-Entebbe (tech. 
(topt.)-Lusaka (opt.)-Salisbury, at a frequency 
F Ofmicer’s uniforms for sale. and of one return flight weekly increasing later to three 
wy « reconditioned. Fisher's, 86-88 “Weuiing- return flights weekly, and also with Viscount aircraft 
ton St., oolwich. Phone 1055 D 
ermatitis, production 8 greatest APPLICATION NO. 2431 on the route London 
CONSULTANTS o Shannon (opt. tech.)-Gander (tech.)-Nassau and/or 
STOCKEN, 405. House, | enemy, can soon put skilled hands 
Jermyn St.. S.W.1. Whitehall 8863 222-639 APPLIC ATION NO. 2432 on the route London 
W. SUTTON (CONSULTANTS), LTD. 7 out of action. Rozalex is the . Malte-Khertoum (tech.)-Aden. 
Lansdown Place, Cheltenham. Phone OR and also with Viscount 
; proved safeguard against this risk. APPLICATION NO. 2433 on the route London 
ELECTRICAL EQUIPMENT For over 25 ve R l hav Malta-Khartoum (tech.)-Aden (opt.)-Entebbe (opt.) 
NUSED American Magnaflux crack detector, com- years hozalex have mtg Nairobi, 
plete with demagnetizers. etc., inspection ondon-Idris (tech.)-Aden (opt.)-Entebbe ‘(opt.) 
Burleigh. Alpine Works, Empire Way, Wembley. specialised in barrier creams Nairobi, at a frequency of two return flights week!y 
Middlesex Phone 1900 476-8788 increasing later _— return flight daily, and also 
s with Viscount aircraft later 
ENGINES AND ENGINE SPARES for industry. They have provided APPLICATION NO. 2434 on the route London: 
IPSY MAJOR Mk. 10 and Mk. I engines, part- annon (tech.)<Gander (tech.)-Bermuda (tech ) 
cliers for offered with your time-expired piieeeti the answer to most industrial Antigua and/or Barbados and/or Trinidad 
propellers for most types of light aircraft ite a ‘ OR London-Gander (tech.)-Barbados and/or Trinidad 
hy 
Aircraft, Ltd., The Airport, Portsmouth. Phone skin irritants. Their full technical APPLICATION, NO. 2435 on, the route London 
d ul ec arachi tech.) Bombay (tech.) 
NGINE overhauls Hants and Sussex Avianon, | resources and experience are at your Jaffna (opt. tech.)-Singapore 
Lid, Britain's most comprehensive APPLICATION NO. 2436 on the route London 
with spares supply. All D ~ to 20 disposal on request to: Idris (tech at an initial frequency of 
Mk. 2 for Heron, Armstrong Siddeley, Blackburn poe return Hight fortnig tly increasing later to two 
Cirrus. Lycoming, and United Kingdom’ distributors Rozalex Ltd., 10 Norfolk Street, return flights ee. ee ane with Viscount 
of Continental motors Huge comenee = B APPLICATION NO, 32 
type engines Specialists in export wor Tess, - > ( NC 21/5 for an amendment 
The Airport, Portsmouth, Hants. Phone 63051. Manchester 2. to the terms of approval of the Colonial Coach Class 
476-693 Service which they are authorized to operate with 
ENDAIR, Croydon Airport. offer all tvpes of Dakota and Viking aircraft at a frequency of 42 
engines and spares from stock. Vendair, Cae return flights per annum (with not more than 4 
Airport Croydon 57 6-11 RE6EM nor less than 2. return flights cach 28 days) on the 
route London-Biarritz (tech.)-Gibraltar, so as to per- 


mit them to operate at a frequency of up to three 


HIRE AND CHARTER return flights weekly and with any modern four 


APIDES for hire or charter. A. J. Whittemore ) 
(Aeradio), Ltd., Croydon Aijrport, types already 


RISTOL 170 Wayfarer for Barthull ogee FROM LUTON AIRW AYS. LTD., OF CHAPEI 


——~ eee or freight, fitted 48 seats. Long term 
Lid., Godstone BAR R ER CR EAM 1c 2437 f t 
da yteleafe, Surrey pne 8&2 2 or a seasonal 
Internal Service with Heron aircraft for the car 
" riage of passengers, supplementary freight and mai! 
NOTICES on the route Luton-Kidlington (op.)-Sandown 
IR RANSPORT DVISORY UNCIL. (L.o.W.) at an initial frequency of one return flight 
A 5 i daily, imcreasing on Fridays, Saturdays and Sun- 
HE AIR TRANSPORT ADVISORY COUNCIL days in June,, July and August to two return flights 
mentioned applications to operate s¢ air ‘ oO 
services These be considered by the Council 
der the Terms of Reference issued to them by the 
FROM BRITIS EUROPEAN AIRWAYS H A N G A R oy Minister of Civil Aviation on Jul 2 
y WwW, 1952 Any 
“OF KEYLINE HOUSE, “RUISLIP. representations or objections with regard to these 
Ex Ministry at applications must be made in writing stating the 
APPLICATION 2426 for and must reach the Council within 14 days 
Service initially wit DC} aircraft a ater also of the date of this advertisement, addressed to the 
with Viscount, Comet, Vanguard and DH.121 air- SCRAP METAL PRICES Secretary, Air Transport Advisory Council 3 Dean's 
reliant mail on the route ondon the applications may obptaine en an objection 
London (Gatwick)-Nice (opt. tech.)-Florence at 4 Robin B type 48 ft. a 36 ft. £450 is made to an application by another air transport 
i application, if not already submitted to the Council! 
FROM AIRWORK, LTD, OF Bt ACEBUSHE Callender Hamilton should reach them within the period allowed for the 
AIRPORT. | CAMBERLEY.” SURREY, the 180 ft. x 120 ft. £3100 making of representations or objections. 476-1 
following Colonial Coach Class vices to 
from London Airport "or London (Gatwick), initially Tak. X PACKING AND SHIPPIN 
with Hermes, Viscount, DC4 and Britannia aircraft j 
and later also with DC6. DC6B, DC6C, Comet and We can deliver or quote f.0.b. or c.i.f. prices a S PING 
Vanguard aircraft, for the carriage of passengers and anywhere n the world. R AND J. PARK, LTD., 143-9 Fenchurch St 
at an frequency Phone, Mansion House 3083 Official 
return flight fortnightly on each service increasing later packers an shippers to the aircraft industry 
to ome return flight weekly except where otherwise SMITH SECTIONS 272-674 
stated, ad 10 years from three months after final MAUD’S ELM: CHELTENHAM 
approval:— 
QrPiic ATION yo 2413 on the | route Eoadon- Teleph : Cheltenh 56016 RADIO AND RADAR 
tech .)- artoum (tech.)- n-Colom) PERRY Zero Reader, Type ZL}. purse selector 
(tech.)-Bangkok (tech.)-Hong Kong control panels, flight computers “and indicators 
OR London-Brindisi (ech)-Ankara (tech.)-Bahrein three complete installations im stock A. J. Whitte- 
(tech.)-Karachi (tech.)-Delhi (tech.)-Calcutta (tech.)- more (Acradio), Ltd., Croydon Airport, Surrey 
ondon-Istanbu (tech.-KRarachi (tec Bombay rit 
APPLICATION NO. 2414 on the route London- stock. A.R.B.-approved design installations into any 
Tripoli (tech.)-Kano-Lagos type of aircraft A. J. Whittemore (Acradio). Ltd. 
APPLICATION NO. 2415 on the route London- 9) AME Croydon Airport, Surrey 18-059 
Benina (tech (tech.)- Aden-Colombo 
(tech.)-Singapore; ¥ 
OR London-Brindisi (ech.)-Ankara_ (tech.)-Bahrein SIN EER SITUATIONS VACANT 
(1ech.)-Karachi (tech )-Dethi (tech.)-Calcutta (tech.)- 44-PAGE BOC F.R.AcS.. A.R.B.Certs, A.M.LMech.E., ctc.. on 
Bangkok (tech.)-Singapore “No pass, no fee” terms Over 95% successes 
OR London-Istanbul (tech.)-Karachi (tech.)-Bombay a details of the easiest ond ox kest For details of exams. and courses in al! branches of 
¢ con ic. (Eng ec t etc., write for 148-page handboo! {ree 
APPLICATION NO. 2416 on the route London- & Guilds, and hundreds of Home Stud 4 (Dept 303) 29 Wright's Lane, London, W.8 
Malta (opt. tech.)-Benina (tech.)-Khartoum (tech.)- Courses in al) branches of 222-6 
tech (opt at an Mechanical & Electrica) Eng.. Draughts- 
increasing later to one return ight daily this valuable book Our Courses have been ations on Bell id pr pooaly © ~ csia an ay 
APPLICATION NO. 2417 on the route London- approved by Royal Aeronautical Society Landon. 
Gander (tech.)-Bermuda-Nassau-Kingston (Jamaica) ; and many B.LE.T. Students have obtained iller types wis td., 75 igmore Santee. 
(opt.); ; First Places in the A.F.R.Ae.S. Exams. W.1. Welbeck 11 
OR London-Gander (tech.)-Bermuda-Nassau (opt.)- 

Antigua (tech )-Barbados— Trinidad We definitely Guarantee IRSPRAY 
APPLICATION NO. 2427 on the route London- NO SS—N fie’ require ngineer for Tigers, 
peene See (opt = )-Khartoum —_ )-Entebbe PA 0 FEE etc. Opportunity with expanding company 476-2 
(tech.)-N’dola (opt.)-Lusaka (opt.)-Salisbury, at an A, of this enlighten! 
initial frequency of one return flight weekly well posts w Ir a oe ELICOPTER UTILITIES PTY., LTD., require 
increasing later to three return flights weckly FREE! Write SIT. 305 COLLEGE HOUSE, experienced _ licensed helicopter pilots and 
bral between London and 29-31, WRIGHT’S LANE, Ww.s. Williams. quaker, st 

sibraltar ‘ ctor, Eliza 
2 OLO Sydney, Australia Telegraphic address, “ Helicopter 
Continued at top of next classified column Sydney.” 476-6 
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XPORT 


ENIOR Technical Sales Representative required by 
specialized bolting and riveting manufacturers, IN 
with established and expanding export business 


Appointment entails frequent visits of 2-3 weeks dura- 


ioe a Agents, to lead Se siscrats and nqie B.E.A. require an Instrument Development Engineer for project and development work on 

anutacturers in sermany anc candinavia jaiiti- > > 
cations: sales experience, basic engineering ond aie Instrument Systems and Autopilots for B.E.A. aeroplanes and helicopters including the examin- os 
craft manufacturing background German and/or ation of requirements for systems; analysis of proposals submitted and some experimental ; 
Scandinavian languages Remuneration well into design work in support of B.E.A.’s helicopter development programme 


four figures, Nberal expenses, pension scheme and car 
Apply Box A762, care of THE AFROPLAN! 476-3 Qualifications :-— 


(a) Degree in Science or Engineering or Corporate membership of an appropriate 


eran I —— ERS Engineering Institution or other equivalent qualification. 
4 Biacksuan AND GENERAL Ameer (b) Experience of Autopilot or Instrument System design with good theoretical 
L™ knowledge of aircraft stability and control probiems as applied to autopilots. 
c) Flying experience as a pilot or test observer an advantage. 
REQUIRE FOR WORK ON THE N.A.39 Salary: £1,120—£1,435 or £1,285—£1,600 p.a. according to qualifications and experience. 


LE Vv NGINEERS 


Applicants should have had recent experience on 


modern high speed aircraft, and should preferably be Personne! Manager (Engineering), iy 


educated up to H.N.C. standard 
| These are Staff positions with contributory pension British European Airways Engineering Base, 
{ and free life assurance benefits 
London Airport, Hounslow, Middlesex. 
| APPLICATIONS, PLEASE, TO 
R 
AT THE ABOVE ADDRESS 
q 478-8801 
-LICENSED instrument engineers required immedi- 
| ately Write Administration Assistant, British 
Aviation Services (Engineering), Ltd., Ferryfield, Lydd, 
cent 477-8803 
} Py D engineer for Heron aircraft by expand- 
ng company in Home Counties, Public transport WIRE 
and_executive aircraft maintained Box A76l, care 5 
of THt AEROPLANE 476-4 3 
j 
RISTOL Gliding Club requires an instructor for t HREAD ae 
i its Summer courses, May-September Address 
4 applications to Bristol Gliding Club, Nympsfield, 
Stonehouse, Glos. 476-x4552 } SERTS 


IRCRAFT or aero engine design engineer with BRAND NEW AND RELEASED 


experience in piping and ducting systems required 


FOR NEW DESIGNS & SALVAGE 


for overseas position. Languages necessary Write The Cross Wire Thread insert is a coil é 
476-15 | PRICES SENT ON REQUEST of wire having a thread form both in the 
Having acquired all British West Indian Air- bore and on the outside diameter. It iG 

tha 


interference fit with its mating part 
and provides a hard smooth thread that 
will neither come out nor wear out. 


we can offer delivery of most components 
ex stock at extremely competitive prices. 
Some experience in the design of ectro-mechanica 


devices would be an advantage 


TECHNICAL RAUGHTSMEN SOUTHEND AIRPORT 
H.N.C. or O.N.C. with at Jeast three years’ drawing SOUTHEND-ON-SEA, ESSEX 


office experience and shoyld have served a recognized 


INVITE APPLICATIONS FOR THE FOLLOWING 
APPOINTMENTS 


Degree or H.N.C. with at least three years’ experience 
in vibration and/or g@nvironmental test techniques 


apprenticeship Telephone Talon 
Knowledge of vibration test techniques would be an ROCHFORD (Essex) 56881-2-3 1943 
advantage 
APPLY BY LETTER IN FIRST INSTANCE TO For A.O.G. services after office hours : CROSS ee 
RYAN AVAGI 1p Telephone Mr. Edwards, Southend 47828; MFG. CO. (1938) LTD. Se 
W . B S = L Mr. Noble, Southend 43863. COMBE DOWN, BATH Tel.: COMBE DOWN 2355/8 
NO. & FACTORY, 
DALSTON GARDENS, 
STANMORE, MIDDX 476-1111 
ECHANICAL designer with aircraft experience 
required Able to supervise schemes and con- a 
duct correspondence. Box A751, care of THe Arro- : 
PLANE 476-12 


ICENSED engineers with considerable Dakota 
experience required by Midlands airline Box 


A766, care of THE AEROPLANE 476-14 
AVIATION 


Division 


SITUATIONS WANTED 


spraying pilot recently open 


engagements until September. Box A732, care of 

Tie APROPLANE 476-8791 A. V. ROE & CO. LIMITED ie 

1500 have a limited number of vacancies for suitable personnel on interesting 

hours, multilingual, seeks position here or over work connected with a new Civil Project. he 
scas Box A763, care of THE AFROPLANE 477-8802 


ART-TIME Instructor (all types) available week AIRCRAFT PERFORMANCE ENGINEERS ‘ : 


ends, 4 he ith approx 150 mile radius : 
of London. "Box A764, cate of THE AEROPLANE. for work on : Performance Analysis, Route Study work in conjunction with 
Airline Operators, Market Survey and Operating Costs and the preparation 
tions and cargo, seeks position, anywhere con of Flight Performance Manuals. 4 
sidered, available immediately, Box A765. care of Applicants should have some experience in at least one of the above subjects. 


THe AEROPLANE 


There are also a number of vacancies for 


SENIOR DESIGN TECHNICIANS 


AIRCRAFT SPRING WASHERS AND SYSTEMS ENGINEERS ve 


for work on modern aircraft designs including supersonics. 


To B.S Applicants should have a number of years experience in Aircraft Design or ee 
Systems. 
my SPECIFICATION Apply, giving general particulars of age, qualifications and experience, to : 
2 SP.47. The Personnel Manager, A. V. ROE & CO. LTD., Greengate, Middleton, 
Manchester 


CROSS MFG. CO. (1938) LTD. 
COMBE DOWN, BATH. quoting reference number AC DG/R.33/A 


— 

STRUMENT DEVELOPMENT ENGINEER 

| 
= 
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TUITION 
SERVICE TRAInine. 


The only fully equipped private schoool of aviation. 


Specialist sta comprehensive equipment and full 
residential and recreation facilities with the 
school ensure the soundest training for an aviation 


car 


M.T.C.A.-A OVE? Courses 


For Private and Commercial Pilots’ Licences , and 
Maintenance Engineer's Licence in Categories 
and 


Advanced Courses of Pilots, Navigators, Radio 


Officers and Engineers 


ELICOPTER IOURSES 
H Cc 


and Professional Licences 
the Commandant 


for Private 
De.ails availabe from 


HAMBLE, SOUTHAMPTON 
Phone, Hamble 3001-9 722-831 
XETER AIRPORT, LTD. Courses for Commerc.al 
Pilot's Licence, from £625; Private Pilot's Licence, 
from £101 Se ¢ contract rate for solo flying, Austers 
and Tigers. £2 7s er hr normal dual/solo 
rates £3 7s. 6d. per hr twin conversions, £6 12s 
per hr; Chipmunk, €5 ‘Ss. per ; Messenger. 
4 1%. 6d per hr Limited accommodation 
£5 15s. 6d. per week. Exeter Airport, Exeter. Phone 
a5 727-6380 


aware Ase A= IATIONS, 
CROYDON AIRPORT. 


T.C.A-APPROVED PPL., C P.L., 1/R courses 
on fleet of Chi ame also Consul and Proctor 
aircraft equipped with IL M/F and A.D.F.. for 
tive rates 
instruction Inquiries 


Phone, C a. "9308. 


ERTS AND ESSEX AERO CLUB, Stapleford 

Tawney Acrodrome M.T.C.A.-Approved private 
pilot's licence course Auster, Tiger, Hornet and 
Gemini aircraft Trial lesson, 35s Fifteen miles 
centre of London Central Line. (Underground to 
Theydon Bois, bus 250 to club.) Open every day 
Phone, Stapleford 210 222-956 


IVIL pilot-navigator licences 
VIGATION, LTD.. provides full-time or postal 
tuition or a combination of either of these 


methods to suit individual requirements, for the above 
instruction can be provided for 


licences. Classroom 
A.R.B. General, certain specific types and perform- 
ance schedule examinations. Link Training Dept., 
at Monarch 1364 
Fo" full details apply to the Principal 
30 CENTRAL CHAMBERS. 
EALING BROADWAY. 
LONDON, W.5. 
Phone, Ealing 8949 222-669 


instructor's licences and instru- 


EARN to fly, £32; 
night flying. 


ment flying for £3 15s. per hour 
£4 15s. per hour. Residence 6 ens. weekly. Approved 
M.T.C.A. Private Pilot’s Licence Course. Specialized 
course for Commercial Pilot's Licence Wiltshire 


School of Flying, i? Thruxton Aerodrome (Andover 


Junction | hr min. from Waterloo), Hants 
222-642 
MUNICIPAL FLYING 


OUTHEND - ON - SEA 
SCHOOL. Commercial and private pilot part: 


20 


ARE YOU 
WORKING 
IN OUR 
DIRECTION ...? 


If you are a young qualified engineer 
(mid-twenties) or have several years’ 
experience on miniature electro- 
mechanical devices and you are 
looking for space to grow—then we 
can offer you the opportunity you 
need. In an expanding division of 
our Research Laboratories, which is 
to be housed in a modern building 
now nearing completion, there is a 
place earmarked for you. An 
attractive salary with excellent pros- 
pects clearly make this the 
opportunity you have been waiting 
tor. 


Other considerations include : 


Every facility for sports and 
social activities. 


A first-class new canteen. 


Generous Pension Scheme 
(contributory). 


Write now quoting EM/Al! giving de- 
tails of background and experience to: 


THE PERSONNEL MANAGER 


ERICSSON 
TELEPHONES LTD. 
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London 
Aldgate, 


IR_ JOHN CASS COLLEGE, City of 
Department of Navigation, Jewry St., 
NSTRUCTION and preparation for Pilots’ and 
Navigators’ licences. 
OMMERCIAL Pilot. fee, £8; Senior 
Pilot, £12; Airline transport Pilot, £16; 
Navigator, £20 
Wy aire. call or phone (Royal 8321) for 
76-893 


Commercial 
Flight 


FLYING CLUB Croydon Airport 

M.C.A.-approved for Private pilot’s licence ger 
Moth, Hornet Moth, Leopard Moth, Chipmunk and 
Prentice. Open 7-day week. Croydon 9126. 476-661 


BOOKS AND PUBLICATIONS 


ORLD’'S largest stock of old aviation books 
(over 15,000). Catalogue free Top price paid 
for Janes, any year. World War I and other aviation 
books. Stuart, Fairlight Hall, Hastings 72zz-68 1 
IIE AEROPLANE” DIARY, 1959 Compiled 
by the staff of Tur Arrxortane. Contains brief 
specifications of British civil, military and research 
aircraft (48 of which are illustrated), lists of British 
aircraft and aero-engine constructors, organizations 
flying records, Royal Air Force Commands, and a 
vocabulary of aeronautical terms in six languages 
Illustrated, 75 pages plus diary, 4s. 3d. net (Rexine) 


URREY 


(including purchase tax) from booksellers, or by post 
4s. from the publishers. Temple Press Limited 
Bowling Green Lane, London, E.C.1 zzz 

HE AEROPLANE” PICTORIAL REVIEW 


Compiled by the staff of THe 
This is the third annual miscellany of 
AEROPLANE, and covers 


(No. 3) 
AEROPLANE. 
ilNustrations to appear in THe 


every acet of aeronautics, including missiles 
Explanatory captions provide a unique account of the 
highlights of aviation for the year ending autumn, 
1958 Over 250 illustrations, 128 pages. 10s. 6d. net 


from booksellers, or Ils by post from the pub- 
lishers, Temple Press Limited, Bowling Green Lane, 
London, zzz 
IN THE SKY.” by Charles Sims 

with a preface by Air Chief Marshal Sir James 
than 30 years Charles Sims 
AEROPLANE and one of Britain's 
best-known acrial photographers, has watched the 
amazing growth of British aviation from a ring-side 
seat In this book he recails with pen and camera 
enlivened with anecdote, some of his many memories 
of those eventful days lilustrated, 218 pages. 25s 


Robb. For more 
photographer of Tue 


net from booksellers, or 26s. 6d. by post from the 
publishers, Temple Press Limited, Bowling Green 
Lane, London, E.C.1. zzz 


NTERPLANETARY FLIGHT (3rd Impression), by 

Arthur C. Clarke Describes the problems to be 
solved before space travel becomes a reality and the 
form rockets = spaceships may take Illustrated 
169 pages. 9s net from booksellers, or 10s. 2d 
by post from & publishers, 


‘ Temple Press Limited 
Bowling Green Lane, London, E.C.1 2272 


ODERN AIRCRAFT DESIGN, by J. L. Naylor 
provides technicians in allied industries with an 
account of the wide background knowledge behind 
the design of modern aircraft Illustrated, 128 pages. 
Ws net from booksellers. or 10s. 2d. by post from 
publishers, Press Limited, Bowling Green 


Lane, London, E.C zzz 
HE EXPL OF SPACE (First Cheap 
Edition), by Arthur C. Clarke. Provides answers 


to the many questions the @ntciligent layman asks 
about the science of “* astronautics.” 
copies sold in all editions Illustrated, 212 
8s. 6d. net from booksellers. or 9s. 5d 
the publishers, Temple Press Limited, Bowling Green 
Lane, zzz 
HE POWE R AND SPEED” SERIES FOR 
BOYS * Aircraft and Air ‘ower.”” by F G 
AEROPLANE This new series 
has been written by specialist authors for intelligent 
boys between the ages of 10 and 16. In “Aircraft and 
Air Power ™ the author surveys modern military flying 
and includes chapters on combat aircraft, scientific 
aids and missiles Other titles in this series are 
** Motorcars,”’ ** Locomotives and “ Ships and Ship 
building.” Illustrated. 112 pages, 10s. 6d. net from 
booksellers. or lls. Sd. by post from the publishers. 
Temple Press Limited, Bowling Green Lane, London, 


Swanborough, of THe 


RINCIPLES OF HELICOPTER ENGINEERING 
by Jacob Shapiro This comprehensive review of 
the engineering principles governing the design and 
construction of helicopters provides a complete survey 


Auster £3 15s BEESTON + NOTTINGHAM ENGLAND of present Knowledge in the field Illustrated, 448 
No entrance fee or subscription he Municipal pages, 55s. net from booksellers, or 56s. 9d. by post 
Airport, Southend-on-Sea, Essex. Rochford 56204 from the publishers. Temple Press Limited, Bowling 
476-6 Green Lane, London, E.C.1 zzz 
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Stream-Line Filter 
Water-Separators for 
trouble-free fuel 


STREAM-LINE FILTERS 


STREAM-LINE FILTERS LTD > 
A member of the VOKES Group 


THE AEROPLANE 


Stream-Line Filters, Ltd. offer 
equipment combining the positive and continuous 
removal of water with the elimination of 

all solid impurities from 

aviation fuels. This is essential for 
security in flight, and enables 

complete fulfilment of the specifications 


quoted by the Ministry of Supply, 
Petroleum Companies, U.S.A.F., N.A.T.O., and 
other bodies insisting on a high standard 

of fuel cleanliness. 

Stream-Line equipment is made available 

in structural detail suitable for fixed installations 

at bulk storage; for mounting on refuelling 

vehicles and on aircraft carriers; 

and for use as fully mobile independent units. Filters 
and separators are available in a wide range of sizes. 
The illustration shows a 3-stage 

filter/water separator with trailer mounting suitable 
for rapid movement between refuelling points. 


INGATE PLACE - LONDON -: S.W.8 


Telephone: MACaulay 1011 
SF/25 
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HELICOPTER RELIABILITY 


Outstanding performance, economical 
maintenance of Bristo! helicopters rooted 
in Bristol rotor and transmissién design 


High utilisation, low maintenance costs, long operational 
life, combined with excellent control characteristics. These 
qualities have been amply demonstrated in world-wide 
operations of the Sycamore; and are now extended into the 
twin-rotor field by the Bristol 192. They are largely due 
to the mechanical simplicity and reliability of the Bristol 
rotor-head and power transmission system. 


Bristol rotor-head design 
The Bristol rotor-head is unusually simple, light and 
compact. 

Blades are connected to drag links by torsional tie-rods, 
thus avoiding large thrust bearings, cutting weight, and 
ensuring light control forces. 

Spider system of flying controls results in built-in 
feathering and simpler linkage to pilot’s controls. 


Sycamore’s low maintenance costs 
All Sycamore rotor-head components have unlimited mili- 
tary life; only four are retirable even in civil use. 

All power transmission components, too, have unlimited 
life, except the main drive shaft, and the main drive 
couplings in civil use (in military service, life is unlimited). 

For other components, maintenance man hours naturally 
vary with workshop techniques; but due to the Bristol 


transmission’s robustness and essential simplicity, they are 
outstandingly low by helicopter standards. 
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